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COMPARATIVE ANATOMY. 


LECTURE EIGHTH.’ 


Of the Head, confidered as the principal Receptacle 
‘of the Org ans of Senfe 6, 


a. treating of the organs of motion, we con- 
fidered the Head, as far as its figure, its motions, 
and the mufcles which act upon it, were con- 
cerned. Were we to ftop there, our knowledge 
of this portion of the body would be very im- 
perfet. The, hiftory of its bones forms the 
principal part of Comparative Ofteology, be- 
caufe they are the moft variable and complicated 
of all the fkeleton ; and a knowledge of them 
is befides of great importance, on account of the 
number ofeffential parts which they either fuf- 
tain or envelope. The, brain—the principal 
nerves—the organs of feeing, hearing, fmelling, 
and tafting—thofe of maftication anid decluti- © 
tion—and a part. of thofe of refpiration, and 

‘You. IT. 25 : Hi voice, 
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voice, are either enclofed within the Head, 
attached. to fome one of its bones, or’ pafs 
through its holes and canals. Having concluded 
our treatife on the Organs of Motion, it is pro- 
per that we fhould now defcribe the Head, which 
will complete our Syftem of, Ofteolozy, and 
commen~e an account of the Organs’ of Senfe. 
We fhall thus fix with precifion the Jimits of 
éob branch of our fubject.. 


far I. 


2 


Of the Cronin tof its Form, Sind its Projior- 


tions with repas tothe Face. 


Tur Head allows of two principal divifions, 1ft. 
the cranium, which forms an offeous cafe to en- 
clofe the brain; 2d. the face, which is made up 
of a collection of different bones, containing 
very complicated cavities, in which are ibdged 
the organs of fight, fmell and'tafte. The or- 


gans ue hearing are fituated 1 in the lateral ae 


of the cranium. 

The two organs which occupy the greateft 
portion of the face are thofe of fmell and tafte. 
In proportion as the organs. of thefe two ‘fenfes: 
are developed, the magnitude of the face, and its 
proportion, with refpect to the cranium, is in- 
creafed. Onthe contrary, as the brain is enlar- 
aie k ged, 


mu 
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ged, the cranium which contains it augments in 
capacity, and becomes more confiderable when 
. Compared with the face. : | 

An extenfive cranium and a fmall face, there- 
fore: indicate a large brain, with little develope. 
ment of the organs of tafte and fmell; while a 
fmall cranium, and a large face, point out the 
eppofite proportions—a brain of a fmall volume, 
with very perfect organs of tafte and fmell. 
ing. 

The nature of exh animal depends à in à great 
meafure on the relative energy of each of its 
functions, and it may be faid to be influenced 
and governed by thofe fenfations which are the 
moft powerful. We obferve daily illuftrations 
of this truth among ourfelves, though the dif 
ferences which exift in that refpect, between one 
man and another, are much lefs than thofe 
which may be remarked between other animals. 
We fhall fee hereafter that the brain, the com- 
mon centre of all the nerves, is alfo the point in 
which all perceptions terminate, and the inftru- 
ment by which the mind combines thofe per- 
ceptions, compares them, and makes deduc- 
tions ; ; ina word, reflects and thinks. 

We fhall alfo find that animals participate 
‘more in this laft faculry, or at leaft appear to 
enjoy it more perfectly, in proportion as the 
mafs’of the medullary fubftance, which forms 
their brain, furpañles that which conftitutes the 
. remainder of their nervous fyftem; that is to 
| Ba sige 
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fay, in proportion as the central organ of thé 
fenfes exceeds their external organs. 

The relative proportion of the cranium and 
the face, which indicates immediately that of the 
brain, with refpect to two of the principal exter- 
nal fenfes, is likewife a mark of more or lefs per- 
fe&ion in the internal faculties. But another con- 
fideration adds to its importance as an index of 
this kind, which is, that the two fenfes we have 
mentioned are thofe which act with the greäteft 
force on animals; thofe which govern them moft 
powerfully in confequence of the energy which 
twoof the ftrongeft defires, hungerand love, com- 
municate by the means of their perceptions. The 
actions to which thefe defires determine animals, 
are thofe into which they enter with the moft 
blind fury, and the greateft beftiality, if we may 
be allowed to exprefs ourfelves thus, when man 
is not the fubject of confideration. 

Ir is not aftonifhing, therefore, that the form 
of the Head, and the proportions of the two parts 
which compofe it, are indications of the facul- 
ties of animals, of their infting, of their docility, 
and, in a word, of all their fenfitive being. This 
circumftance renders the ftudy of thefe propor- 
tions highly important to the Naturalift. 

We fhall foon find that man is the animal 
which has the largeft cranium, and the fmalleit 
face; and that, according as this proportion is 
departed. from in other animals, they become 
more. pee or more ferocious. 


\ 
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Among the different means that have been 
. employed to exprefs conveniently the propor- 
tions of thefe parts, one of the moft fimple, but 
which is not always fufficient, is the facial line 
of Camper, and the angle which it forms with 
the bafe of the cranium. The facial line is fup- 
pofed to pafs along the edge of the fuperior 
dentes incifores, and the moft prominent point 
of the forehead. The dafjlar line of the cranium 
is that which bifects longitudinally a plane paff- 
ing through the external meatus auditorii, and 
the inferior edge of the anterior aperture of the 
noftrils. It is evident, that in proportion as the 
cranium is enlarged, the forehead muft project 
more forward, and the facial line form a larger. 
angle with the bafilar. On the contrary, in pro- 
portion as the cranium diminifhes in fize, that 
line will incline farther back. We fhall thew 
by a table, of the different fizes of the facial 
angle, that it is wider in man than in any other 
animal, and that it becomes always more acute 
in the mammalia, as they are removed from — 
man, and in birds, reptiles and fifhes. The 
vulgar are even accuftomed to attribute ftupidity 
to animals which have very long fnouts, as 

cranes and woodcocks ; but when fomecircum- 
ftances tend to elevate the facial line, without 
augmenting the capacity of the cranium, as we 
find takes place in the elephant and the owl, in 
confequence of the extraordinary thicknefs of 
‘the diploë of the os frontis, we fancy we fee in 
cig ÈS animals. 
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animals of that defcription a peculiar air of in- 
telligence, and are induced to afcribe to them 
qualities which they do not really poffefs. We 
know that the owl has been confidered as the 
emblem of wifdom, and that the elephant has 
in India a name which indicates that he ea 
feffes reafon. 
_. The ancients appear to have been very fen- 
fible of thefe relations. They not only perceived 
that an elevated facial line was the indication of 
a noble nature, and one of the characteriftics of 
beauty ; but they even ftepped beyond nature, 
and made this line incline fomewhat more for- 
ward than it does in man, in figures to which, 
they were defirous of giving a more than hu- 
man air, as the ftatues of their gods, and 
thofe of their heroes, or men whom they wifhed 
fhould appear to partake of divinity. It feems 
they were defirous of placing man between be-. 
ings of this fort, or a more perfect order, and 
brutes; and that they wifhed to indicate, by the 
oppofite inclination of the forehead, that their 
heroes were still more removed than common 
men from the forms or the nature of the inferior 
animals. | 


À. In Man and other Mammifer ous Animals, 


T he facial angle being determined in the man- 
ner I have pointed out, which is that of Camper, 
we Had | that in European heads this angle is 

wlually 
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MBA 80°, in Mongols 76°, and in Negroes 7 
with the variations of fome degrees in refpect to 
age and individuals. For example, the face in 
children is fhort, becaufe their pofterior teeth | 
are wanting. This makes their facial line more 
perpendicular, and is. one of the caufes which 
renders their countenance always agreeable, and 
in confequence of which they become almoft al- 
ways lefs beautiful as they increafe in age. The 
ancients, when they wifhed to imprefs an auguft 


- character on their figuresiof men, have increafed 


the facial angle ta 90°, and they have even ex- 
tended it to 109, in their figures of gods. This 
finks the eyes more, and renders the branches of 
the lower jaw fhorter than in nature. 

In the ourang outang, the facial angle 1 is 65”. 
In the /apajous, and the guenons, it is about 60°. 
In the magots, and the macaques, about 45°. Laft- 
ly, in the wandrils, which are the moft mifchiev- 
ous and ferocious of all the apes, it is only 30°. 
£ In the fpecies which have the ear muchæelevated, 
-and the guttural ‘cavity very deep, as the Bata- 
| vian pongo; and the alouatte, the {mallnefs of this 
“angle does not indicate a proportional elongation 
of the fnout. To demonftrate this accurately, 
the bafilar line of the cranium fhould be drawn 
parallel to the bafe of the noftrils. 

- Even with this regulation, however, the facial - 
angle is not important, with refpect to the-brain, 
except in the human fpecies, and among, the 
Quadrumana, becaufe they have only raté {mall 
B 4 - frontal | 


Va 
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frontal Budte: which do ve elevate the, facial 
line ina fenfible degree, and becaufe the nofe 
falls under that line. | 
But there are fome quadrupeds, as the Sarco- 
ph the bogs, fome Ruminantia, and particu- 
larly the elephant, in which the frontal finufes 
{well the cranium to fuch a degree, that they 
‘elevate the facial line much beyond what the 
proportion of the brain would require. In 
others, as the mor/e, and the greater part of the 
Rodentia, the nofe occupies fo large a {pace that 
-the cranium is inclined backward, and none of 
‘its parietes are entirely free anteriorly. In this 
- conformation it is impoffible to tell what ought 
to be the direction’of the facial line. Laftly, 
the Cetacea have the cranium eleyated in the 
- form of a pyramid, and fituated above a face 
» which is very much prolonged, but flattened 
horizontally. The inclination of the facial line 
. would be greater than it ought to be with re 
“pet to the real capacity of their face. 
The following, however, is a table of the ex- 
‘ tent of the Gi angle, in a certain number of 
animals, formed by drawing a line parallel to the 
bafe of the noftrils, and another pafiing along 
. the anterior edge of the alveoli, and touching 
the convexity of the cranium, whether the point 
of contact be concealed by the face, or rife 
above it. | 
European ue mea Li cae =) 10907. 
European Adult =) + +, 85e 
i AR | Aged 
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seed European 13:01:26 PATL NUE 752. 
PAA ult Nero tirs. et eel ey OR 
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Dolphin + + + + 2 26. 


We may, however, difcover more im ortant 
y P 

relations, in çonfidering the cranium and the 

| | face, 
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face, under the vertical and longitudinal fection 
of the Head. With refpect to their relative pro- 
portions, the cranium, in this fection, occupies 
an area fometimes greater, fometimes lefs, and | 
fometimes nearly equal to that of the face. — 
In the European, the area of the fection of the 
cranium is almoft four times greater than that of 
the face, the lower jaw not included. 

In the Negro, the cranium remaining the fame, 
the area of the fection'of the face is increafed 
about one-fifth. In the Calmuc, it increafes ey: 
one-tenth. 

The proportion is lefs in the orang outang. 
In the /apajous, the area of the face is almoft 
Yone-half of the cranium. It is nearly equal in 
the mandrills, and in moft of the Carnivora, 
except in the varieties of fhort-nofed dogs, as 
the pug, which have the face fomewhat fmaller 
in proportion to.the cranium. The Rodentia, 
the Pachydermata, the Ruminantia, and the Soli- 
peda, have all the area of the fection of the face 
Jarger than that of the cranium. In the Roden- 
tia, the bare, and the marmotte, have it one-third 
larger. It is more than double in the porcupine. 
It is nearly double in the Ruminantia; a little 
more than double in bogs, nearly triple in the 
bippépotamus, and almoft quadruple in the hor/e. 

The morfe and the e/ephant-have a large face, | 
in confequence of the height of the alveoli; but 
‘gt cannot, in them, be confidered as augmenting 
the extent of the-organs of fenfe, 


The 


? 
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The Cetacea have the cranium very globular, 
and the face very flat, in confequence of which 
the area of the latter is proportionally di- 
“minithed ; befides, the face is not occupied by 
the nofe throughout its whole extent, and ought 
not to be confidered here under this relation, 
The area of the face in the dolphin is perhaps 
about one-third larger than that of the cranium. 
: With. refpect to figure; were the curve 
-of the human cranium continued inferiorly 
from the foramen magnum to the root of the 
nofe, the fection would form an oval’ which 
would be a little narrowed anteriorly, and of 
which the greateft axis would be nearly parallel 
to the floor of the noftrils, or at leaft inclined 
very little backward, and its proportion to the 
-fmall axis would be as 5 : 4 But in the fpace 
I have pointed out, and which forms the limits 
“of the cranium and the face, there is, inftead of 
this curve, an irregular line forming a falient 
angle within the oval. : The fection of the face 
‘Isa triangle, with its greateft fide towards the 
cranium, and the fmalleft directed outward. 
The angle, which the latter forms with the 
third fide; or the palate, is pce the facial 
angle. 

In monkies, the great axis is Gidhosithak elon- 
gated with refpect to the leffer; the line which 
feparates the cranium and the face becomes more 
ftraight, and the anterior and inferior fide of the 
triangle of he face 1 is fo much elongated, that 

the 
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the fide which touches the cranium is the fmall- 
eft of the three in the macaques and the man- 
drills. It is found the leaft alfo in other qua- 
drupeds. In the’ Sarcophaga and the Roden- 
tia, the anterior part of the oval of the cranium 
is the narroweft, In the Ruminantia, and the 
borfe, the pofterior is the moft narrow. We per- 
ceive a ftrong angle within the cavity of the 
cranium of thofe that, have an offeous feparation 
between the cerebrum and the cerebellum. 

The great axis of the oval inclines forward 
in the Sarcophaga, with refpect to the bafe of 
the noftrils, but backward in all the herbivorous 
fpecies. Its form and direction in the morfe are 
the fame in the Sarcophaga. 

The fection of the cranium of the dolphin is 
almoft triangular, the fides are convex, and the 
angles rounded. One fide is anterior ; another, 
which is pofterior, is perforated by the foramen 
magnum. The third, which forms the bafe of 
the cranium, and which correfponds with the 
line that unites the cranium to the face. in 
other animals, is, however, fituated completely 
‘behind the face, and is even lue to the arch 
of the palate. 

We may alfo examine the tranfverfe vertical 
fection of the cranium, that is to fay, a fection 
made by a plane perpendicular to its great AXIS. 

This forms in man a very confiderable portion 
ofa circle, wanting only a fegment fomewhat lefs 
than a third of the circumference towards the 

“inferior 


inferior part. The cranium of the Negro is flatter 
onthe fides than that of the Evropean, becaufe his 
temporal foffe are greater and deeper. This 
diminifhes his face upwards, but enlarges it in- 
feriorly on account of the Aoi el of the 
cheeks. 
Inthe Sd this fection bee a ferni- 
ellipfis rounded towards the upper part, and hav- 
ing the bafe nearly equal to its height. 

In the hog, it is an oval which is longeft verti. 
cally, and the fides of which are made irregular 
by large angles towards the pars petrofa directs 
‘ed interiorly. 

In the hor/e, the oval is more broad than high, 
and the inferior half has nearly the fame cur- 
vature as the fuperior. 

Thefe remarks are the more interefting, as in 
all mammalia the brain is molded in the cavity 
of the cranium, which it fills exactly; fo that 
the defcription of the offeous part affords us a 
knowledge of at leaft the external i m of that 
ec bts mafs, | 


B. In Birds. 


The longitudinal and vertical fection of the. 
cranium in birds generally reprefents an oval, 
with its narroweft part anteriorly, the fide cor- 
refponding to the face lefs convex. than that 
gwhich is fuperior and pofterior, and the great 
axis directed upward and forward. The ow/s 
are 
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are the only birds in which this fection is oval, 
and contracted nearly equally above and below, 
. with the great axis almoft vertical. 

The face of birds being chiefly formed by 
their bill, their phyfiognomy depends upon the 
thicknets and length of that part; but as the 
nofe occupies a very {mall portion of it, and as 
the tongue is frequently fo fmall as to take up 
very little room in the mouth, the proportion 
which the cranium bears to the face does not 
afford the fame inductions in birds as in qua- 
drupeds. 


C. In Reptiles and Files. 


As the brain of reptiles and fifhes occupies 
only a fmall part of the cavity of their cranium, 
no important confequences can be deduced from 
its fhape and fize. In the rortoife this cavity is 
large, narrow from right to left, elevated an- 
teriorly, and depreffed. pofteriorly. Its lateral 
parietes are almoft vertical, and its bafe is pa- 
rallel to the palate. The external form of the 
head, and its apparent magnitude, are occafioned © 
by the acceffory bones, between which and the 
cranium there is a large LE occupied by muf- 
‘cles and glands. 

The fait fize of the cavity of the cranium, 
ath refpect to the external bulk of the head, is: 
ftill more extraordinary in the crocodile. In an 
individual four metres long, that cavity will 
_ hardly 
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hardly admit the thumb; and the area of the 

fection of the cranium is not one-twentieth part 

of that of the wlrole head. The figure of the » 
fection is oblong, rather larger ans and. 

defcending pottetios ly: There is a confiderable 

depreffion for the pituitary gland. Its breadth, 
is equal to-its height; and the lateral parts of 
the head, as in the tortoife, cover only the tem 

poral foffee. 

The cranium of frogs and VER is al- 
moft prifmatic. 

That of fifhes. is generally very fmall in pro- 
portion to the reft of the head, but it varies 
greatly with :refpect to its form, and cannot be 
‘compared either with the brain or the furround- 
‘ing parts. Its fhape, however, approaches moft 
frequently to an oval. © 


ARrTscLe II. 
Of the Bones which compofe the Cranium. 


A. In Man. 


Les offeous eS which forms the cranium, is 
divided into a certain number of bones, which 
are joined by immoveable articulations, called . : 
futures. Thefe difappear more or lefs with age, 
permis the reciprocal indentations ‘by which 

40 | the 
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the edges of the contiguous bones are united, are 
{ooner or later offified together. Asthere exits, 
however, always fome traces of the feparations of 
the bones, and as their fituation or difpofition is 
varied in different animals, a knowledge of them 


becomes highly ufeful to the Anatomift, who 
wifhes to difcover the part and the kind of cra= 


‘nium to which fragments of foffile heads fhould 
be referred. We fhall examine thefe futures, or 
lines of feparation between each of the bones of 
the cranium, in the different kinds of animals, 


beginning with Man. 
The human cranium is pampiafed of eight 


bones; they are all fupported on one of their 


number, which is fituated at the bafe of the 
cranium, to the arch of which it may be faid to 
ferve as the key. It has been compared to the 
figure of a bat, and is called os sphenoïdes, or os 
cuneiforme, becaufe it anfwers the purpofe of a 
wedge, with refpect to the bones between: winner 
it 1s ‘plantas 

We fhall here confider its fhape abflradtedly 
from its eminences and holes. It is bounded 
before by a curved line, the cortcavity of which 
is anterior, and which is continued obliquely on 


the bottom of each orbit of the eye, the external . 


fide and bottom of which are occupied by the 
_fphenoid bone, This line is called the /pbencidal 
Satire. At the temporal angle of the orbit, it 
is directed backward in the seabed foffa, until 
it comes in contact with the os temporum. It 

feparates 
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feparates the fphenoid from the frontal bone 
throughout_almoft its whole length; the two 
extremities of the os fphenoides only touch the 
parietal bones.’ It is bounded on each fide by 
another curved line, which makes an acute angle 
with the firft, and which feparates the fphenoid 
from the temporal bone; this is called the /pheno- 
temporal, or temporal future. ‘The concavity of 
the bone is external; as it approaches the mid- 
dle it defcends and is carried backwards, fo 
. that the pofterior border of the bone is much lefs 
extenfive than the anterior; the pofterior border 
is divided into three’ lines, which are nearly 
ftraight ; «a middle one, which is parallel to the 
middle of its anterior margin; and two lateral 
. lines, directed obliquely backward, each uniting 
-withithe external margin of the fame fide by an 
acute angle. The middle part of the pofterior 
‘margin feparates the os fphenoides from the os 
occipitis. This, which is called the daf/ar fu- 
ture, exifts only in youth. The two bones are | 
afterwards united, and form only one; its lateral 
‘parts feparate it from the pars petrofa of the os 
-temporum. The longitudinal axis of the os 
{phenoides is nearly one half the length of its 
pofterior margin, and fomewhat more tae a. 
fourth of the anterior. | 

All the bones of the cranium are As by 
lines which proceed from different points of the 
os fphenoides. The froztal or coronal future ex- 
-tends from a. -point very near the lateral fuperior 

Vou. II. ay na angly 
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angle of this bone, to the correfponding point on 
the other fide, croffing the arch of the cranium 
- almoft at the top. This future is the pofterior 
boundary of the bone which forms the forehead, 
and the fuperiot arch of the orbits. The name 
given to this bone is the os frontis. In children 
it is divided by a longitudinal future, which 
fometimes remains even at a very advanced age. 
This feparation is marked in fome fkulls by a 
pretty confpicuous depreffion, and in others by a. 
ridge more or lefs elevated. It is called the 
medial or proper frontal future. The os frontis 
is nearly of a femi-circular form. It is trun- 
cated inferiorly, and bends backward to form 
the arch of the orbits. Its vertical heighth is 
nearly two-thirds of its breadth. 

At the external and fuperior angle of de 
fphenoid bone, another future commences, 
which is continued along the edge of the os tem 
porum; the curve it forms is nearly circular. 
It is called the /quamous future, becaufe the edges 
of the bones which form it have the appearance 
of fcales; the fuperior and internal edge of the 
os temporum, covering the external and inferior 
edge of the os parietale. After defcribing about 
one-third of a circle, the edge of the temporal 
- bone turns up, forms with the futurean obtufe and 
inward angle, and is directed pofteriorly padi it 
reaches the os occipitis. 

A line proceeds from each fide of the point 
‘where the bafilar } ae the petro- -fphenoidal fu- 
ture, 
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ture, and feparates the pars petrofa from the os 
Occipitis ; thefe two lines bend outward until 
‘they arrive oppofite the middle of each occipital 
‘condyle, where they are fuddenly carried back 
‘ward, and re-afcend a little to finifh the out 
Tine of the temporal bone. All this pofterior 
part of the edge of the bone is called the #4/- 
tod future. — 

The thin, and almoft circular poribne of the 
‘offa temporum, form ‘a part of the lateral pa- 
rietes ‘of the craniüm. The pofterior edge of 
‘the temporal bone is rounded as it advances to 
join 'the ôccipiral. Its inferior edge produces 
‘that thick and hard prominence, called os pe- 
trofum, firuated between the bafilar procefs and 
the pofterior lateral edge of the os {phenoides,and 
‘thus forming a part of the bafe of the cranium. 
‘This pars petrofa is feparated from the reft of 
the boné in the human feetus: it extends from 
the back part obliquely inward and forward. 

The lambdoidal ot occipito-parietal future, which 
concludes the figure of the os occipitis, begins 
at the middle of the maftoid future, and afcends 
. fomewhat pofteriorly, fo as to form an angle with 
the correfponding future. It unites the occipital 
with the parietal bones, which complete the fu- 
perior arch of the cranium. The portion of the 
occipital bone included between the foramen... 
magnum and the os fphenoides, is called the 
bafilar or cuneiform procefs. It is almoft fquare 
in man, narrowed à little anteriorly, and very 

Gk ae MAUR SORE, 
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fhort, In youth it is feparated from the reft of 
the bone by two futures which interfect the an- 
terior portion of the condyles. The remainder 
of the bone, which forms what is properly called 
the occiput, is of an oval form, very concave 
internally, and pointed fuperiorly. Its pofition 
is fuch, that when the human body is erect, the 
cuneiform procefs afcends fomewhat forward, 
and its other part is directed backward. 

The offa parietalia are. feparated from each 
“other by a longitudin 1 line, called the parietal 
or fagittal future. The fhape of thefe bones is . 
quadrangular, the edge by which they touch 
each other is the longeft. Their temporal 
margin is the fhorteft and the moft concave. 
dike convexity is nearly uniform. 

The os frontis has a vacant fpace between the 
two orbits, which is occupied by the cribriform 
lamella of the os ethmoides. The form of this 
fpace is that of a long fquare. It is bounded 
-pofteriorly by the os fphenoides. The line of 
feparation is called the etbmoidal future.” 


pp ae £7 other Mammiferous Animals. 


The principal differences obfervable in the 
‘cranium of mammiferous animals, confift in the — 


- number of the bones which conftitute it ; ; In the 


“connections of thefe bones; and, laftly, in the 
- particular form which each of them affumes. 
We fhall proceed to confider the craniums of 
nn 4. the 
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the different families of mammalia under thefe ” : 


three general points of view. 


/ 


1, Number 7. the Bones of the Cranium in 
Mammalia. 


All the Quadrumana have eight bones in. the 
cranium, but the os fphencides is frequently di- 
vided into two parts; one ofwhich forms the 
orbitar wings, and the anterior clinoid proceffes ; 
and the other the temporal wings, the pofterior 
clinoid proceffes, and the bafilar foffa.. The 
two offa parietalia unite together at a very early 
period in the Chéïfoptera, fo as to form only one 
bone ; the fame thing takes place in almoft all 
the other Sarcophaga, which alfo generally have 
the os frontis divided into two parts by a medial 
future. The cavity of the tympanum is fe- 
_parated from the reft of the temporal bone, by a 
future, which feldom offifies in the cat, dog, and 
civet genera. 

This cavity is alfo. feparated in the Ro- 
dentia, ‘and ‘the os frontis remains divided into 
two parts. Their parietal bone is fometimes 
fingle, as in the hares, the CaVYS, the porcupine, 
the marmotte, the rats, and /quirrels ;and fome- 


_ times double, as in the miley the dormice, and 


the rabbit. 
The os frontis and the ie parietalia of the 
elepoani are, ata very early period, united by offi- 
AO 2a - fication 
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fication, with all the other bones of the cra- 
nium; fo that the whole forms a brain-cafe, in. 
which no traces of the futures appear. 

In the dog, the tapir, and the hippopotamus, the 
two parietalia form only one piece. Their os 
frontis is double: the.rhinoceros has the frontal 
and parietal bones double, but the feparation 
of the laft foon offifies. The os fphenoides of 
the animals of this and the two fucceeding. fa- 
milies, remains for a long time divided into two 
parts. The one forms the orbitar wing, or the 
‘little wings of Ingraffias; the other produces the 
large wings, or temporal proceffes, which are 
here much.the fmalleft. ‘This difpofition is ex- 
actly the oppofite of that obferved'in man, 

In the Ruminantia and Solipeda the os frontis 
remains for.a confiderable time divided by a 
medial. future. In thefe animals the place of 
the two parietalia is fupplied by a fingle piece 
which forms the top of the cranium. | The 


> cavity of the tympanum is always diftinct. 


The /ea/s have two parietalia, and.the os fron- 
tis divided. into two parts; this alfo takes place 
in the mor/fe. The /amantin has only one pa~ 
rietal bone, and the cavity of the tympanum is 
feparated from.the body of the temporalibone. 

In the Cetacéa the parietalia are. very. foon 
united with the occipital: and temporal bones, 
in fuch a manner that thefe five bones form only 
one. The bone of the ear is. always feparate, 
and is connected. et the cranium only by foft 

parts. 


‘ 
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parts. The fphenoides remains long diftin&, 
and is even divided into feveral pieces. 


2. Connections of the Bones of the Cranium in 
Mammalia. - 


* 


Of all the Quadrumana, the orang-outang has 
the cranium: moft fimilar to chat of man in its 
form. It differs however in the connection of 
the bones. The temporal wing of the os fphe- 
noides is extremely narrow, and:does not extend 
to the parietal bone. It touches the os frontis. 
with its fuperior extremity only, fo that the 
temporal partly articulates with the frontal bone. 
The temporal future is indented, and the edges: 
of the bone are not fguamous. In the jocko, this 
portion of the temporal wing neither touches. 
the os frontis nor the offa parietalia; but the os 
temporum articulates: immediately with. the os: 
_ male, by its fquamnous part. 

In the mandrils, the macaques, the magots, and 
the guenons, the connection i is the fame as in the 
orang-outang. N NA 

In the /apajous, the os frontis does not come 
in contact with the temporal wing of. the fphe. 
noid bone, and the parietal articulates with the 
cheek-bone. In the a/onates the connection is: 
the fameas in man. > : | 

The connections of the bones où the cranium 
with each other are the fame in all the Sarco- 
phaga asin man. | 


a, Cp | VE In 
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In all the Rodentia, the os fphenvides only 
articulates with the os frontis, and offa tem- 
porum, without touching the offa parietalia. 
Its extent in: the orbitar and temporal fofla i is 
very limited. 

In the armadillos, the a ay and the fotbs, 
we difcover the fame connections as in the 
Rodentia; but in the ant-eaters, the offa parie- 
talia are carried under the cranium, and unite in 
a very extenfive manner with the os fphenoides, 
at the pofterior part of the ne and orbitar 
foffa. | 
In the elephant, the bones of the cranium 
are, at avery early period, united by offification, 
and form only one piece. The bone of the’ 
ear is always diftinét and feparate froin the os 
temporum. 

In the bog, the tapir, the, rbinoceros; and the 
hippopotamus, the os fphenoides does not unite 
with the parietal’ bones, and its large wings — 
occupy only a very fmall fpace in the orbitar, 
and temporal foffa. Only a fmail part of the 
orbitar proceffes appear externally, though they. 
are extended much farther than the large wings. 
The bone of the ear, which is very diftinét, is, 
however, offified at its bafe to the circumference 
of the meatus auditorius. 

The os fphenoides of the Ribnisantia articu- 
lates, as in man, with all the other bones of the 
cranjum, but its orbitar wing, which is very ex- 
tenfive, ts concealed in a great meafure within 

| the. 
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the cerebral cavity, and covered by the orbitar 
lamella of the os frontis. 
In the Cetacea in general, the futures which 


exit after an early age are all of the fquamous 
kind, 


3. Forms of the Bones of the Cranium in Gen 
ati 


The fhape of the os ts is more irregular | 
in the orang-outang than in man. “Thearch of 
the orbits is lefs depreffed. In the /apajous, the 
_ frontal bone has the form of a triangle, and ter- 
minates in a point towards the crown of the 
head. In the other monkzes, this bone is nearly 
oval, and the orbitar arches almoft ftraight. 
Thefe arches form, in all monkies, as well as in 
man, the anterior margin of the os frontis, be-. 
caufe the root of the nofe.is very narrow. In 
the makis it begins to aflume a broad fhape, and 
the eyes become oblique. This gives a rhom- 
-boidal forni to their os frontis. 

The os frontis of the Sarcophaga, and in gene- 
gal of all the fucceeding-mammalia down to the 
Cetacea, exhibits theirregular furfaceofa prifmor 
cylinder, in which three principal furfaces fhould 
be confidered; one fuperior, which is connected 
_ with the nofe anteriorly, and with the reft of the 
cranium pofteriorly ; and two lateral, which de- | 
fcend each into the orbitar and temporal foffa 


of the fame fide. _ 
| M ec The © 
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The form of the fuperior furface:is principally 
determined by the pofition of the orbits. In 
dogs, cats, bears, ternate-bats, weafels, oppoffums, 
€%c.. thefe orbits correfpond with the anterior 
part of its lateral margins, and give to the whole 
bone a rhomboidal figure. In the Rodentia, the~ 
orbits form notches in the middle part of the 
lateral edges of the os frontis, and give to ita 
form more or lefs rectangular. 

It is the fame in the flying-/emur.. 

The hedge-bogs, the:moles, the /brews, the-ant- 
eaters, the feais, the morfes, and the rhinocerofes 
have no orbitar arches properly fo called. The 
frontal bone is fimply contracted, and: becomes — 
almoft cylindrical between the orbits. Itis.en- 
_ larged, pofteriorly. 

In the hippopotamus, the Ba anata and the 
Solipeda, the frontal bone is enlarged, and forms. 
a vault over each orbit. 1 | 

Laftly, in the Cetacea, the os frontis is narrow 
from the front backward. It refembles a: fillet. 
extended acrofs the cranium; but as, according 
to the laws which govern the. ftructure of the 
‘head in mammiferous animals, this bone fhould 
form the upper part of the orbits; it defcends. 
for that purpofe below the maxillary bones, 
fo that the order of the pofitiom of the bones 
in thefe animals is entirely reverfed to preferve 
that of their connections. 

The offa parietalia, af the. orang-outang, 
‘differ only from thofe of man in. having their 

temporal 


ART. H. Bones or THE CRANIUM, 27 


temporal edges almoft ftraight; thofe of the 
monkies. are narrower, and their angles become 
more oblique in proportion as the cranium. is 
flat. They return almoft to a rectangular form, 
in the Sarcophaga and the Edentata. We have 
already fhown that they are united: into a fingle 
piece in-a confiderable number of the Rodentia. 
That piece is almoft nearly fquare; but it is 
fometimes flat, fometimes rounded, and fome- 
times furmounted with a creft. — 

The. Ruminantia have alfo a parietal bone in 
à fingle piece. In the fags, the greater part of 
the antelopes, the fbeep, andthe goats, it is broad, 
and a narrow flip extends on each’ fide of the 
temporal foffa. It is.fituated before the occipital 
arch. In the camel it is narrow, and'has a longi- 
tudinal creft. In. the ox, and in the awrilope- 
bubalis, it is fituated behind the occipital creft, 
and refembles a. ribbon. furrounding the pof- 
_ terior part of the head tranfverfely. 

_. Inthe Solipeda, the parietal bone; which:is 
fingle, is almoft fquare, and fituated before the 
occipital creft. 

We have already explained the forms of the 
os occipitis in the firft volume, when defcribing © 
the motions of the head on the fpine. 

We fhall at prefent only notice the fquamous 
part of the os temporum, referving our account 
of the pars petrofa until we treat of theear. In. 
the. orang-outang and moft apes, the. fquamous 
An) of the os temporum is of:a trapezoid 

| figure, 
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figure; the fuperior fide is the longeft, and 
its height varies according as the cranium 
is more or lefs elevated. It is HER the 
fapajous. | . 

The fquamous portion. in the at is 
fimilar to that of the apes. | 

In the Rodentia it is very narrow polteriorly. 

Inthe fhort-nofed Edentata, inthe Ruminantia, | 
and the Pachydermata, it is rounded a little. 

It is neceflary to remark, that the maftoid 
procefs forms a part of this bone only in man 
and monkies, and that in all the other mammalia 
it belongs to the os occipitis. 

We fhall defcribe the zygomatic procefs of 
the os temporum when we treat of the faces and 
particularly of maftication. 

The os ethmoides.thall bedeferibed wher we 
treat of the ferfe of fmelling. 

The os fphenoides has been fuficiently e ex- 
plained, and we fhall have no occafion to return 
to it. Its proceffes will be defcribed in our ac- 
count of the bones of the face. | 


C. In Birds. 


The bones which compofe the cranium of. 
birds, are united at an early period, and the 
futures cannot be means Hs in very 
young fubjects. ! 

Thefe bones correfpond in their jas ll and | 
pofition to thofe of the mammalia. There are 

: two 
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two frontal bones which are prolonged anterior- 


_ly to form the roof of the orbits. When birds 


~ 


have a horn, or a creft, it is alfo attached to the 
os frontis. 


+ There are two {mall off itching behind the 
frontal bones. 

The offa temporum occupy the fides of the. 
cranium and the auricular region. 

The os fphenoides cannot be diftinguifhed 
from the occipital bone, even in Gabjeas that 
have the futures very confpicuous. — 

It fhould be further remarked, that this fpheno- 
occipital bone unites with the offa temporum 
fooner than the other bones unite with each 
other. 

In new-hatched birds, however, we ob a 


“future which extends tranfverfely in a ftraight 


line from the one ear to the other, and which 
feparates the fphenoid from the occipital bone; 
the latter is then nearly of an annular form, 
and is fubdivided into four portions; one fupe- 


rior, two lateral, and one inferior, pees cu do 


{mall. 
The os fphenoïdes forms the greater hace of 
the bafe of the cranium. It is almoft triangu- 


Jar, and has anteriorly a fmall eminence, which 


articulates with the palatine arches, which we 
fhall defcribe when we treat of the face, It 
wants the pterygoid proceffes, and does not come . 


in contact with the sal as aperture of the 
ogi 


7 
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The temporal bone fide no zygomatic procefs, 
but there is a fmall apophyÿfis which contributes. 


to the formation of the pofterior margin of the 


4 


orbit. 

The os fiontis havirié covered a part of the 
cranium, is prolonged forward into a laminà 
more or lefs broad, which forms the fuperior 
part of the orbits, and the lateral edges of which 
are ufually notched by thefe foffæ. The two or- 
bits are feparated from each other by only a ver: 


tical lamina, which alfo belongs to the os frontis, : 


and which is attached to the gine that forms 
their roof. ‘ 


The offeous eminences which we obferve on . 


the heads of) the caffowary, the horn-dill, the 
pintado, and fome curasows, &c. are enlargements 
of this fwpra-orbitar portion. Their interior is 
filled with diploë of a very loofe texture. 


D. In reptiles. 


The bone of the bafe of the fkull in the crozo. 
dile has the form of a very irregular truncated 
pyramid. The point of this pyramid is down- 
ward, and its bafe ‘contains the cavity of 
the cranium. This pyramid has three furfaces, 
one pofterior, which forms the occiput, and two 


Jateral. The occipital furface is almoft tri- 


angular; one of its angles is inferior, the other 
two are fuperior, and greatly prolonged back- 
wards and.to the fide, in order to form the 

3 enormous 
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enormous articular proceffes, which receive the 
lowér jaw. Their pofition is almoft horizontal. 
_ The foramen magnum is fituated-in the middle 
of this furface/and under it the fingle condyle for 
articulating the head with the vertebral column. 

Three futures depart from the foramen mag- 
num, which divide the occiput into particular 
bones. The fuperior part of the cranium is 
formed by a fingle parietal bone. Anterior to 
it, there is an os frontis, alfo fingle, which forms 
the roof of the orbits. 

_ The offa temporum are fituated on each fide . 
of the parietal-bone, and are partly fupported by 
that articular ples for the lower j iad already 
mentioned. 

A {mall arch on seals fide, different from the 
_zygoma, leaves between it and the parietal bone 
a large round hole, which perforates the tem. 
poral foffa. The arch is partly formed by a 
procefs of the os temporum, and partly by a par- 
ticular bone articulated to the junction of the 
parietal and frontal. This particular bone oc- 
cupies the place of the poft-orbitar procefs of 
the os frontisin the mammalia; for ic defcends: 
behind the orbit to join the cheekbone, and 
with it finifhes the frame of the orbit. 

A cranium fimilar to this of the crocodile, is 
found in the other /izards, notwithftanding the 
great differences in the form, proportion, and . 
the direction of the parts. In the camelion, 
| speceiont, the foramina by which the temporal 


foffæ 
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foflæ communicate with the cranium, are fo 
large, and the bony edges which form them fo 
thin, thatthe latter reprefent three flender bran- 
ches rifing to fupport the kind of helmet which 
diftinguifhes this animal. The articular proceffes 
are not directed backward, but downward. 

The laft peculiarity is alfo obferved in the 
other /izards, but they have not the crefts.of the 
camelion, and the upper part of thale cranium 
is broad like the crocodiles. ba as 

In frogs and falamanders the cranium is i 
of a cylindrical form, flat fuperiorly, and en- 
larged pofteriorly ; the frontal bones have the 
fhape of an elongated rectangle, and occupy the 
interval of the orbits. The Surinam toad has thé 
cranium much flatter. than the other genera.., 

The eminences intended to aflift in the ar 
ticulation of the jaw are turned directly towards 
the fides. 

- The ftructure of the cranium of fortoifes bears 
more refemblance to that of crocodiles than of 
frogs. The frontal bones form only the roof of 
me orbits, and the cranium does not pafs be- — 
tween thefe cavities. They are very fhort, and 
the parietalia are three times longer. The lat- 
ter are not confined to covering the cranium. 
They extend on each fide, and form an arch 
over the temporal foffa. In the /ca sortoi/es this 
arch is completed by two peculiar bones which 
extend from the os parietale to the zygoma, and 
the anterior of which bounds the orbit behind. 

The 
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The articular procefles are directed downward, 
as in the camelion. Above thefe and the mea- 
tus auditorius, we find confiderable maftoid pro- 
cefles which are pointed fuperiorly in /axd tor- 
toiles, but are rounded and marked by a longi< 
- tudinal furrow in the /ea tortoises. 

Serpents have two frontal bones almoft fquare, 
and a fingle parietal bone. Their cranium ad- 
vances forward between the orbits, as in frogs. 
The occipital bone has a procefs directed back- 
ward, and connected with a particular moveable 
bone, analogous to the fquare bones of birds, to 
_which the lower jaw, and the arches which form 
the uppe, are articulated. 


E. In Fifhes. 


The bones of the cranium of fifhes are foon 
offified together, and as the futures which unite | 
them are {quamous, it is not eafy to difcover any 
traces of their feparation. . The cranium of 
fifhes forms in general a very fmall portion of 
the head. Its figure varies confiderably ; but as 
it is covered with fkin only, its forms appear 
externally; thefe have therefore been well de- 
{cribed by Naturalifts, and we have no occafion 
to give any account of them here. 
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Arrticrt III. 


Of the Eminences and Deprefhons of the Internal 
Surface of the Cranium. 


é ’ 


A In. Man. 


Tue fuperior part of the cranium is almoft 
quite fmooth internally ; it is only flightly 
marked by the veffels of the dura mater, and the 
circumvolutions of the brain, The moft remark- 
able of the impreffions thus produced, is that 
which extends along the whole of the middle of 
this vault, and which correfponds to the longi- | 
tudinal finus. The bafe or floor of the cranium, 


'- however, is more unequal, and we obferve in it 


-fome very confpicuous cavities and eminences. 
It may be divided into three regions or large 
foflæ. 

The poflerior folle is neg cerebellous, be- 
caufe it is chiefly occupied by the cerebellum. 
It is the deepeft of the three, and has alfo been 
called the inferior occipital fofla. Its loweft part 
is perforated by the foramen magnum of the os 
occipitis. A flight excavation afcends obliquely 
forward from this foramen, and terminates an- 
 teriorly by an elevated ridge, having on each 
fide a fmall hook, denominated pofferior clinoid 
procefs. This ridge forms the anterior boundary 
of the foffa. It is an apophyfis of the os fphe- 

mh) wy neides ; 
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in “noides; but the broad canal fituated behind it is 


chiefly formed by the cuneiform procefs of thé 
occipital bone, and is called the bafilar foffa. 
Another projecting ridge extends from' each 

fide of the clinoid procefs, and is directed obs 
* liquely backward. This ridge belongs to the 
_petrous portion of the temporal bone, and com- 
pletes the anterior limits of thé large cerebellous 
. foffa. This foffa is inclofed pofteriorly by an 
elevated line proceeding like the branches of a 
cro{s.from the tuberofity in the middle of the 
os occipitis. Another elevated line, which pro- 
ceeds likewife from this tuberofity, defcends to 
the edge of the foramen magnum, and divides 
the cerebellous foffa into two parts, throughout 
the whole of its length. In this foffa there alfo 
appear fome impreffions of veflels, of which we 
fhall fpeak hereafter. 

. The level of the azterior foffa is more ctlevarel | 
than that of the other two. It is fituated above 
the orbits and the nofe. It is united anteriorly, © 
without any confpicuous feparation, to the fu- 
perior vault of the cranium. Pofteriorly it is 
feparated from the middle foff by a fharp ridge, 
which is concave on the back part, and formed 
by the orbitar wing of the os fphenoides. Thefe 
two ridges extend towards the middle line, and © 
backward. They are terminated nearly oppofite | 
to the pofterior clinoid proceffes, but fomewhat | 
more outward, eich’ by a hook called anterior 
clinoid a ; the interval between thefe two 

ey D 2 | . hooks 
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hooks confifts of another ridge, but lefs. fharp, 
which completes the boundary of this foffa pof- 
teriorly./ The middle of the fofla is more de- 
preffed; it is formed by the cribriform lamella of 
the os ethmoides, which bears on its middle a 
fharp edged ridge in the form of a ploughfhare, 
called the crifta galli, or ethmoidal creft. Its la- 
teral parts are convex and fcabrous. 

The middle foffe of the cranium occupy the 
, fpace between the anterior and pofterior; their : 
limits have therefore been already defcribed. 
Their level is intermediate between that of the 
other two. As the anterior and pofterior foffz are 
more extenfive towards the middle than at their 
fides, they approach each other at that part. 
The interval, which feparates them, and which is 
fituated between the four -clinoid proceffes, is 
more elevated than thé middle foffæ, and is de- 
nominated /e//a ¢urcica, or fella [phenordalis. 


B. In other Mammiferous Animals. 


The three large foffz of the cranium exift in 
the inferior mammalia; but they are lefs deep, 
and the eminences which feparate them are ef. 
faced in proportion as the animal is removed 
from man. Even in the jocko, we begin to ob. 
ferve, that the cerebellous foffa is nearly ona le- 
vel with the middle foffa; that the fella turcica 
is lefs marked, and that the ridge of the {mall 

| | wings 
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wings is lefs eminent. The cribriform lamella 
of the os ethmoides is more iinet tl and Ais 
no creft. 

The mandrils, the magots, and different fpecies 
of guenons, differ from the jocko, only in having 
their pofterior foffa narrower, and not fo deep ; 
while their os petrofum extends directly back- 
| ward, and the occipital furface of their cranium 
is more elevated. The frontal foffà has two lateral 
convexities, which are more globular, spa 
' larly in the guenons. 

In the /apajous, the orbitar wings of the os 
fphenoides have no ridge. Inftead of the an- 
. terior foffa, there is only a convexity: the inter- - 
mediate foffæ are as deep as the pofterior. The 
fella turcica is nearly on a level with them, and 
the cribriform lamella is fituated in a narrow 
depreffion. © 

In the alouates, the pofterior and the inter- 
_ mediate foffæ, and the fella turcica, form only 
one plane, from which the two offa petrofa, and 
the four clinoid proceffes, arife. Inftead of the 
anterior foffa, there is an oblique furface, the 
middle of which is depreffed, and leads to a 
very {mall cribriform lamella. 

The fame level exifts in the different parts of 
the bafe of the cranium in all the Sarcophaga, 
in which the anterior foffa is feldom diftinguifh- 
ed from the intermediate foffe, but forms merely: 
a fhort and broad canal, terminated anteriorly by a 
very large cribriform lamella. It muft be obferved, 

| D:3 . however, 
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however, that, in the dear, the middle foffæ are 
feparated from the anterior foffa by a ridge at 
tached to the fide of the cranium, and belonging 
partly to the os frontis, and partly to the os pa- 
rietale. In the /ea/, on the contrary, there is no 
anterior foffa, properly fo called, as the front of 
the cranium rifes perpendicularly like a wall, 
and has the cribriform lamella in its fuperior 
part. The fuperior fofla is more confpicuous 
in the morfe. With refpect to all thefe animals, 
it will be eafily conceived, that, in proportion as 
the cerebellous foffa is flattened, and the foramen 
magnum is directed backward and upward, the 
bafilar foffa muft be elongated. At the fame time 
the pofterior boundary of the cerebellous foffa will 
afcend, and terminate by forming a girdle, di- 
viding the cranium vertically, and fituated be- 
fore the cerebellum. In the greater part of the 
Sarcophaga, the cerebellous fofla is formed by a 
broad and thin projecting lamina, which con- 
tinues over the offa petrofa, and feems to 
form a particular cavity for the cerebellum. 
The Sarcophaga have no fella turcica, properly 
fo called, and their clinoid proceffes are very 
fmall. | 
The bafe of the. cranium is very level in rhs 
Rodentia. ‘There is no diftinction between the 
anterior and the middle fofle. Theridge of the 
pars petrofa is obtufe. Only a few {pecies, asthe | 
bares and the agoutis, have the clinoid pro- 
cafics. The place which correfponds with the 
4 | . fituation 
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fituation of the fella turcica is even depreffed in © 


the ecavy. 
There is alfo very little dites: as to level 
in the foffe of the cranium of the Edentata. 
Their cribriform lamella is fituated in a depref- 
fion diftinguifhed by a vertical ridge. The limit 
between the middle and  pofterior foffe 1s not 
very apparent in the floths, the armadillos, and 
the ant-caters; but in the pangolin it is a large 
vertical feptum, Rene near by an oval hole in 
the middle. 
The three foffæ are very difting i inthe elephant. 
The middle is the moft depreffed ; they are fe- 
‘parated by blunt elevations: the cribriform la- 
mella occupies almoft the whole of the bottom 
if the anterior fofla, becaufe the nofe of this 
animal is fituated under the cranium, as in Man, 
‘and not before it, as in the Sarcophaga, the Ro- 
dentia, &c. The fella turcica is not very much 
elevated. The clinoid proceffes are fhort, par- 
‘ticularly the pofterior. | 
The anterior and the middle foffæ are not 
L diftinguifhed from each other in the rhinoceros. 
The pofterior fofla is deeper than the others, and 
‘is feparated from the middle foffz by an acute 
‘elevated ridge, which is fituated before them, but . 
is not attached to the pars petrofa. The part 
which correfponds to the fellaturcica is confider= 
ably more deprefled than: the middle foffa, in- 
ftead of being elevated, as in man. The part an- 
fwering to the pofterior clinoid procefles is not 
| | D 4 . . attached, 
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attached, as in other animals, to the bafe of 


the cranium, but extends like a bridge from 
the one middle foffa to the other; while the 
fella turcica, which, as we have obferved, is low- 


er than thefe foffe, communicates under this — 


bridge with the cuneiform procefs of the os 
occipitis. 


The three foffe, and the fella turcica, are on © 


the fame level in the bippopotamus, and cannot 
be diftinguifhed from each other, except by a 
projecting lamina, which correfponds to the 
pofterior clinoid procefles. The offa petrofa, 
the figure of which is very irregular, project 


into the cranium, but they form no regular par- 


titions. It is the fame with refpect to the ¢apir ; 
but,.in the og, the pofterior fofla is lower than 
the others, and is diftinguifhed from them, as in 
the rhinoceros, by an elevation fituated before the 
offa petrofa. The pofterior clinoid proceffes 


are attached to the bottom of the cranium; the 


anterior procefles do not exift, and the part 
-which correfponds to the fella turcica is depreffed 


and very broad. The anterior foffa is dif. _ 


# 


tinguifhed from the middle, merely by a little” 


more elevation, and a flight convexity. All 
thefe Pachydérmata have the cribriform lamella 
of the os ethmoides very broad, much depref- 
fed, and divided into two parts by a very thick 
CHE SA 
In the Ruminantia the middle foffæ are Ghose 
ly perceptible from the anterior. The fella tur- 
cica 


_ 
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cica is very broad, and confiderablylowerthanthe 
middle foflæ, between which it is fituated. It 
continues on the fame level with the pofterior 
foffæ, without any diftinétive mark, except a 
fmall lamella, which correfponds to the pofterior 
clinoid proceffes. The fella turcica of /ags and 
camels is lefs depreffed than that of the other 


genera. The cribriform lamella of the os eth- 
moides are broad, but ,they are more depreffed, 
-and feparated by a broader creft in the camel 


than in the other genera. In the chevrotins, the 
anterior foffa is proportionally fomewhat more 
elevated than the middle foffæ. 

In the Solipeda the fella turcica is lefs depreffed 
than in the greater part of the Ruminantia. On 
each os petrofum there is an elevated ridge, which 
extends to the fuperior vault of the cranium, as 


in the Sarcophaga.” 


In the Cetacea the cerebellous foffa is dif- 
tinguifhed from the middlé foff by a lateral 
partition, but the whole bafe of the cranium is 
nearly level, and there is neither ethmoidal fof- 


fa, nor cribriform lamella. The middle foffe 


~ 


are much feparated from each other, and a little 
more elevated than the cerebellous. There are 
no clinoid procefies; the line of divifion be- 
tween the middle and pofterior foffæ is not form- 
ed by the os petrofum ; that ridge is fituated 
before it. . | 


ja Ÿ =f - C: In 
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Cia! Birds! 


The cranium of birds is divided into two 
principal foffæ, one of which is fituated above 
and fomewhat before the other. The firft con- 
tains the cerebrum, properly fo called, and con- 
fequently correfponds to the anterior and part 
of the middle foffæ of the human fkull. The 
fecond contains the thalami nervorum optico- 
rum, the cerebellum and the medulla oblongata, | 
and correfponds.to a part of the middle foffæ 
and the cerebellous foffa of man. |The line : 
_ which feparates thefe two foffe is fharp and 
horizontal on the fides, but, pofteriorly, it 
afcends and forms an arch above the cerebel- 
lum. The fuperior foffa is feparated into two 
parts, by a flight convex eminence, produced by 
the roof of the orbit; but the inferior foffa pre- 
fents feveral remarkable cavities. 

In the firft place, there is, on each fide, under 
the ridge which feparates it from the firft fofla, 
a round cavity which contains the correfpond- 
ing thalamus. Between thefe two optic cavi- 
ties there is another which correfponds to the 
fella turcica, and in which we obferve a particu- 
lar excavation for the pituitary gland. Thefe 
three little foffe form together a kind of arch, 
the convexity of which is directed forward, In 
the concavity of this arch, and before the fora- 

| | mert 
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men magnum, there is a fourth fofla, which cor- 
refponds to the bafilar foffa in man, and, like it, 
fupports the medulla oblongata. 

The inferior foffa of the cranium of birds, 
being confiderably narrower than the fuperior, © 
the body of its lateral parietes is occupied by 
the cavities of the internal ear. | 

The differences which exift in birds, with re- 
{pect to the internal foffe of their cranium, are 
-very inconfiderable, and confift merely in a: 
greater or lefs degree of depth. In general, 
we obferve, that their inequality is lefs in the 
fwimming and wading birds; and that, on the 
contrary, the parrot kind, and birds of prey, 
have thefe inequalities largeft. 


D. In Reptiles. 


- The general form of the cavity of the cranium - 


of reptiles is oblong, and almoft of an equal 


breadth, being merely a little contracted be- 
tween the ears. The forioife has a kind of fella 
turcica, the four clinoid procefles of which are 
directed forward. The fphenoidal foffa is fome- 
what depreffed in the /erpents, but it has no cli- — 
noid procefles. It is a femi-lunar depreffion, 
the plane of which is. fituated obliquely from 
before backward. 

©" The bafilar fofla is lower than the other foffæ 
in the crocodile, and in fome /ortoifes. - 


E. In 
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DONS A ie In Files. | 


We have alfo very little to fate with refpect 
to the infide of the cranium of fifhes. As the 
cavity of their cranium is not completely filled 
by the brain, its form does not correfpond with 
the éminences of that vifcus, and the different 
depreffions we obferve within the cranium are 
not feparated by fharp ridges. The bafe is al- 
moft always plain, with the exception of a de- 
preffion found in fome fpecies, and which cor- 
-refponds by the place it occupies to the bafilar 
foffa, but which is deftined to contain the whole 
of the brain. | 

The cranium of roues bis à is enlarged fo 
tween the ears inftead of being contracted, be- . 
caufe thefe organs are contained in the fame 
cavity as the brain. The contrary difpofition 
prevails in the Chondropterygii. 


AN TE sm 
ARTICLE IV. 
Of the Foramina of the Bafe of the Cranium. 


A. In Man. 


Tue bafe of the cranium is perforated by a 
great number of holes, which afford paflages for 
nerves 
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nerves and veffels.. Some communicate with 
the face, others open into the parts fituated pof- 
tériorly. : The moft confiderable of the latter 
* is the foramen magnum occipiiale, through which 
the medulla oblongata, and the veffels that ac- 
company it, pafs: It is fituated atthe bottom 
of the cerebellous foffa, immediately below and 
behind the bafilar foffa. Its fhape is oval, its 
greateft diameter is between the fore and back 
‘part. Under the anterior of each of its lateral 
edges, we find one of the prominences by which 
the head is articulated with the vertebral column, 
and which are called the occipital condyles. The 
body of each of thefe condyles is perforated bya 
‘{mall canal, which is directed from within out- 
ward, anda little forward and upward, and through 
whichthe nerves of the ninth pair are tranfmitted. 
This isthe anterior condyloid foramen;whichaffords 
a paflage to the nervus hypoglofus major. A little 
more outward and backward, we obferve another 
fmall hole, which is fometimes wanting; it is 
directed backward and downward, and: ferves 
for the paffage of a fmall:vein. This is called 
the pofterior condyloid foramen. 

A little farther forward and outward, chesd is 
_adarge hole formed by the pofterior edge of the 
os petrofum and the.os occipitis. It is called 
the foramen lacerum pofierius. It is fituated ex. 
actly below an impreffion formed behind the os : 
petrofum by the great lateral finus: A groove, 
made by the inferior petrous finus, alfo joins 

rv ae | this 
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this hole, ‘and it is indeed by it that all thé 
blood of the brain defcends into the jugular 
vein. This hole, at the farne time, affords a paff- 
age for the par'vagum, the gloffo-pharyngens; and — 
the reruus accefforius of thé eighth pair. ‘The 
| part which tranfmits the gloffo-phatyngæus 
is frequently: feparated — by a {mall offeous 
Jamina. 

Act the pofterior frac of the os petrofum, a 
little above the foramen lacerum, we find a coni- 
cal depreflion directed outward. It penetrates 

into the interior of the os petrofum, where it 
terminates in two holes, thé inferior of which 
tranfmits the auditory nerve into the labyrinth 
of the ears’ The other is the orifice of a canal 
which contains the facial nerve in its paflage 
through the os petrofum, and which is termi- 
nated between the maftoid and ftyloid proceffes 
by’a {mall hole called foramen /iylo-maftoidenm: 
The depreffion we have defcribed is denominated 
meatus. auditorins internus. 

The cerebellous foffa alfo exhibits on each 
fide fmall holes for the paflage of the blood- 
veffels. One is fituated in its temporal ‘part 
behind the maftoid procefs; its courfe is very 
oblique. It correfponds internally with thé 
cavity of the lateral finus. 

Another called aqueductus CoTunntt, is fitus : 
ated towards the creft of the og petrofum,. above 
and without the meatus auditorius-internus. It 

admits fome {mall branches of veins. tty 
ra: | In 
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In the middle foff, we remark the following 
holes : 

. The foramen lacerum anterius, A EME between 
the point of the os petrofum and the pofterior 
angle of the fella turcica. Its edges are formed” 
by the temporal, the fphenoïd, and the occipital 
bones. It is clofed in the frefh ftate by a carti- 
laginous fabftance. There is another hole at its 
external fide, through which the carotid artery 
enters the cranium, and which is only the open- 
ing of a twifted canal, the orifice of which is in 
the inferior furface of the os petrofum, im- 
mediately before the foramen lacerum pofterius. 
This is called the canalis carotideus. It tranf. 
mits, befides the artery, the great pe vsnnees 
nerve- \ 

‘In the inferior: furface of the os fers fints 
bisdubickoun the orifice of the carotid canal, we 
obferve the opening of another :canal, which 
communicates with. the cavity of the tympanum, 
and which forms a part of the Heufiacbian tube, or 
. guttural conduit of the ear. 

In the fphenoid bone, a little before: the os 
| petrofum, and without the anterior foramen, 
there is a large hole, called foramen ovale, and 
which is really of an oval fhape.. It gives paf. 
age to the third branch of the fifth ate of nerves, 
called maxillaris inferior. 

A little behind, and without the ee ovale, . 
there is another hole called foramen /pinale, 
through which an artery pañles. id 

ANS Internally, 
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: Internally, with refpeét.to the foramen ovale, 


and very near the pofterior angle of the: fella 


turcica, there is another {mall hole which tran{- 
mits a vein. : 

Still more forward, ds not quite fo near tile 
feline we find the foramen rotuudum, which is 
directed forward, and tranfmits the fecond 
branch of the fifth pair of nerves, called maxil- 
laris fuperior ; itis {maller than the oval foramen. 


- Under the fharp ridge which feparates the 
anterior fofla from the middle foffæ, there is a 
Jong flit which proceeds from the anterior angle | 


of the fella turcica, and extends obliquely outward 


and forward. Itcommunicates withthe bottom : 


of the orbit, and tranfmits to it the firft branch 


of the fifth pairofnerves, or ophthalmicus of Willis, 


and the whole of the third, fourth, and fixth pairs 
of nerves of the brain, as well as the inferzal 
_orbitar artery : this is called the /uperior: orbitar 
figure, or fpheno-orbitar fiflure. 
The optic foramina open into the cranium a 
little above the anterior edge of the fella turcica, 
and on the infide of the anterior clinoid pro- 
. ceffes they are directed obliquely outward into 


the orbit, to which they convey the optic nerve 


and the central artery of the retina. 
Thenumerous holes of the cribriform thnEtiéé 
of which there are about 40, occupy the bottom 
of the anterior foffa, and afford a paflage for the 
olfaëtory nerves to the nofe.. | 
_ Before the crifta galli, and at its union: out 
| the 


Se 


5: f » 
Arr. IV, Foraminaor Tite CRANIUM: 49 


the os frontis, we obferve a fmall hole which: 
tranfmits a veintothenofe, Itis called foramen: 
cecum, or foramen frontozethmoidale. 


PB. In other Mammiferous Aninals, and in-Birds. 


In examining fucceflively the variations which 
-exift in thé mammalia and birds, with tefpect to. 
the principal foramina of the cranium; we: 
fhall begin with thofe fituated anteriorly, and 
fhall omit the foramen magnum, which we have 
alteady defcribed in the 4d Lecture, when we 
treated of the articulation of the head ; and the 
foramina of the cribriform lamella, which will 
be noticed under the article Smelling. — 


1. Optic Foramind. 


a. Thofe dti are not fo far feparate in 
monkies, as in man. 

In the Sarcophaga, thefe holes and their in- 
tervals are fometimes covered by an offeous 
lamella, directed from before, backward, like a 
roofs ©) : 

In fome ofthe Rodentia, as the agouti, they. 
are feparated by only a thin vertical lamina, 
-which is altogether wanting in the bare, They 
are however very much feparated in the greater 
number of the genera. : eats 

In the four-toed ant-eater the optic forainina 
are very large, and united at their origin fo as 

Meus tA roa E 10 
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‘to form a fmall foffa on the orbitar portion of 
the os fphenoides. In the armadillo, and more 
particularly in the pangolin, they are very fmall. 
They exhibit no peculiarity in the /fotb. | 

The optic holes of the elephant arife from a 
common canal formed upon the body of the os _ 
{phenoides, at the origin of which we obferve 
a hole which penetrates that bone. The direc- 
tion of thefe holes is oblique; they form a very 
_ obtufe angle anteriorly.. | 

They are diftinét in the rhiroreros, ured sata 
almoft directly forward, and form a canal in the 
body of the bone, of nearly one’ decimetre in 
length. 

In the bippopotamus thefe holes are very much 
removed from one, another, and they are more 
oval than round. 

Their direction and their afuedttive diftance 
vary in the Ruminantia. In the chewrotin, there 
is only a fingle optical hole divided by the vomer. 

b. The optic foramina of birds, are fituated 
before the fmall foffa which is placed between 
their two optic foffe. They are feparated only 
by the fame vertical lamina which divides their © 
orbits. 

The part of this ah which correfponds to. 
them being fometimes notched, as in the cock, 
&c. they there appear to form only one hale, 
. when viewed on the infide of the cranium. 


2. Spheno- 
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| 2. Spheno-orbitar Fiffure. | 


.a The fpheno-orbitar fiffure of monkies is 
‘very fhort, and is even reduced to a fimple oval 
foramen, except in the orang outane, in which it 
refembles that of man. | 
_ In the Sarcophaga it is always oval, and has 
the form of a canal. | : 
In the Rodentia there is only ‘one hole in- : 
ternally, which fupplies the place of both the 
fpheno-orbitar ste and the foramen rotun- . 
dum. | 
In the /wo-roed ant-cater the fpheno-orbitar 
fifure, which is very diftinct from the optic 
hole in the infide of the cranium, is Confounded 
with that hole in the orbitar and temporal foffa. 
It is rounded, and before it penetrates the cra- 
nium, is indicated by a long furrow or canal in its 
bafe: the fame ftructure prevails in the other 
ant-eaters and armadillos, as well as in the floths ; 
except that in the latter, the fiffure, inftead of 
being rounded within the cranium, has there a 
triangular form. f 
In the cranium of the eben this Aifure's is à 
large hole rounded internally ; it proceeds di 
rectly downward into the tempero-orbitar foffa, 
but before it, we obferve another hole which is 
directed horizontally into the body of the bone. 
Thefe two holes, as well as that of the optic 
nerye, are covered on the outfide by an offeous 
E 2 lamina, 
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lamina, which extends from the fuperior orbitar 
angle to the moft pofterior part of thé os max- 
illare fuperius ; fo that we obferve no hole in the 
orbit, but merely this large offeous margin. 

In the rhinoceros. the fpheno-orbitar fiflure 
takes the place of the foramen rotundum ; it 
forms a round canal, the internal opening of 
which is fituated in the fphenoidal fofla, which 
is very deep. Its external opening is covered 
by an offeous ridge at the bottom of the tem- 
poral foffa. | 

In the binshpotanitik: this fiffure 152) Fa 
round hole, of a large diameter. « 

In the Ruminantia it is alfo a hole, rounded — 
inferiorly, but truncated and angular fuperiorly. 

In the Solipeda it is interfected throughout 
‘its whole length, by an elevated offeous line, 
which divides it into two diftinct holes. 

b. There is no fpheno-orbitar fiffure in birds, 
but its place is fupplied by four diftin@ holes ; 
" one is fituated above the optic hole, for the nerve 
of the fourth pair; two behind, very. near each 
other, for that of the third pair ; and the oph- 
thalmic branch, of the fifth pair. Laftly, one 
under the bafe of the cranium anteriorly, which 
correfponds on the infide to the bafilar foffa, and 
which ferves for a pallage to the nerve of the 
fixth Pou 


8. .Foramen Rotundum. 


a. The foramen rotundum of the monkey is 
: | marked, 


= 
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marked, for a confiderable length, before it 
leaves the cranium, by a furrow on the internal 
_ furface of the os hips tie near the fella tur- 
Cica. 

In the Sarcophaga it is rather oval than round, 
ay very large. | 
3° In the Rodentia it is frequently confounded 
with the fpheno- orbitar fiffure, as in the Ames 

pine, the cavy, and the marmot. | 

In the Edentata the round hole is always We 
tinct, and forms a canal of different lengths, 
according to the genus, within the bone, ~ 

In the elephant the round foramen is con- 
founded with the fpheno-orbitar fiffure. The 
fame difpofition prevails in the rhinoceros and 
the hippopotamus ; in the Ruminantia and the 
Solipeda. | 

b. There is only one hole in birds which oc- 
‘cupies the place of the round and oval foramina 
_ of man; it exifts in the line which feparates the 
optic from on bafilar foffa. 


À  Foramen Ovale. . 


In monkies this hole does not perforate the os 
{phenoides only, but is included bet ween that 
bone and the os petrofum. 

In the Sarcophaga i it exifts entirely in ‘the os 
{phenoides. In feveral genera, as dears, cats, 
and the cévet, the external edge of this hole is 

bi protected 
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protected by an offeous lamina, which extends 
along it to the fpheno-orbitar fiffure. 

In the feal, the dear, the badger, and the rou/- 
fet, this hole is wanting, or rather it unites with 
the foramen rotundum. ‘ 

Amongft the Rodentia, the marmot, the agout?, 
and the /guirrel, have a diftinct oval foramen ; 
but in the cavy, and the porcupine, it is con- 
founded with the anterior foramen lacerum. 

In the ten-banded armadillo, and the four-toed 
ant-eater, the oval hole does not exift, or is 
confounded either with the foramina- lacera, 
which are united, or with the foramen rotun- 
dum, which is very large, and of an oblong form. 

The foramen ovale is very diftinét in the Yorh. 

In the elephant, it is confounded with the an- 
terior foramen lacerum, which is very large. It 
is the fame with refpec to the hippopotamus. 

In the Ruminantia, animals which have no 
anterior foramen CEST the ovale foramen i is 
very large. 

It does not exift 1 in the Solipeda. 4 


5. Foramen Lacerum Anterius. 


_a, This hole is wanting in monkies, and the 
Sarcophaga. In feveral of the Rodentia, as the 
cavy, the porcupine, and the marmot, it is very 
‘large: we obferve it alfo in the agouti and the 
bare, but it is not found in the /guirrel. — 
In the pargolis and Fhe Jlitbs, this hole is very 
: fmall. 


Art. IV. ForamMiIna or THE CRANIUM. 55 


fmall. It is confounded with the pofterior fo- 
ramen lacerum in the armadillo. | 

‘It is very large, in proportion to the others, 
in the elephant, pe very diftinct from the caro- 
tid canal. | 
In the dippopotamus it is confounded with the 
 poñterior foramen lacerum. | 

It does not exift in the Ruminantia. : 

In the Solipeda it is confounded with the pof- 
terior foramen, ° 

b. Birds have no anterior foramen raiehanh ch 


“ 
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This canal is fimilar in monkies, and in man; 
but it is much fhorter, and lefs tortuous, in the 
Sarcophaga. 

It does not exift in 1 the Rodentia, and the ar- 
tery paffes immediately through the anterior fo. 
‘ramen lacerum. | 
In the elephant, it perforates the body of the 
os petrofum, and terminates at the internal ex 
tremity of its anterior angle. 

In the hippopotamus it it is confounded with the 
foramina lacera. 

_ The fame thing takes place in birds. 


7. Foramen Lacerum Pofterius. 


a. This foramen exhibits no peculiarity either — 
in moukies or the Sarcophaga. It is fmail in 
E 4 | moft 
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moft of the Rodentia; it forms a very round 
hole in the paxgoliz, and the foth; but the ante- 
rior condyloid foramenis very remarkableinthefe 
animals, as it is exceedingly ES and fituated 
before the condyle. 

In the elephant, the pofterior ttes lacerum 
is oval, and very great, This nual has no 
anterior condyloid foramen. 

In the rhinoceros, the anterior and pofterior 
foramina laccra are confounded in-one large fif- 
fure, which furrounds the os petrofum. ‘The 
anterior condyloid hole is very diftinct, and very 
large: there are even fometimes two foramina 
on the fame fide, which unite and form one, 
= With refpect to the Ruminantia, the pofterior 
foramen lacerum, in the fag, is a very narrow 
fiffure pofteriorly, and round anteriorly ; in the 
camel it is contracted before, and circular pof. 
teriorly. 

b. This foramen, in birds, is a fmall round 
hole, fituated under and within the ahah apern 
ture of the ear, | 


8. Meatus Auditorius Internus. 


a Inthe monkies above, and without the meatus — 
auditorius internus, there is another larger de. 
preffion, which receives a projection of the ce- 
rebellum ; the bottom of this depreffion is not 
perforated, ft 1 wanting in the orang-outang 
and Jockos eee. 
Rs Fhis 


Art. {V. Foramina or THE CRANIUM, | 57 


This depreffion is even deeper in the Sarco. 
phaga than in monkies. L | 

_ The meatus auditorius internus of thie a 
_ is covered by a large offeous ridge of the os pe- 
trofum, at the point of which it is fituated. 

In the rhinoceros, it is fmall, oval, and fituated 
in the middle of the petrofe bone. Its greateft 
diameter extends from before backward. 

In the hippopotamus, the meatus is fituated in 
the middle of the os petrofum. Its diameter is 
very large, and its edges forma kind of offeous 
canopy. 

It sietaiittic no remarkable peculiarity in the 
Ruminantia. It is fituated in the centre of the 
os petrofum, Its place is the (ape in the So- 
lipeda. 

b. The meatus auditorius internus of birds, 
is in general pretty confiderable, 


C. In Reptiles and Fifhes. 


The interior part of the cranium is frequently 
not clofed by offification in reptiles and fifhes, 
and the olfactory nerves pafs through a: large 
vacant fpace, which is not fub-divided into par- 
ticular holes, This at leaft is the cafe with the 
camelion, the iguana, tortoifes, the pike, the avar- 
: chichas, &cs In others, the olfactory hole is 
GARE but is Mill fimple, as in the crocodile. 
It 


Ne 
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It is double in frogs and falamgnders. The rays 
and the arks havealfo two holes, which are con- 
de removed from each other. ; 

The optic holes are likewife fometimes united 
into one, as in the crocodile: thofe of the fortoife 
are much removed from each other, and are dif- 
tinguifhed from the great hole in the front of 
the cranium, by wily a fmall boney partition. 
The ftructure of the cranium in the pike is fimi- 
Jar. Inthe frogs, the rays, the anarrbichas, and 
it fhould feem, in the greater number of fifhes, 
the optic holes are at a great diftance from each 
other, and PRLÉQIALS the fides of the cranium. 
Thefe animals have no fpheno-orbitar fiffure, 
and the fmall nerves tranfmitted to the eyes, 
pafs each through a particular foramen. 

There is, in general, only one hole on each 
fide for the three branches of the fifth pair of 
nerves, which, therefore, fupplies the place of 
the foramen rotundum, foramen ovale, and in 
part of the fpheno-orbitar fiffure. This hole, 
however, is divided into three in the carp. 

‘The meatus auditorius internus exifts only in 
the Reptiles, and the Chondropterygii order of 
fifhes.. The other fifhes, having the cavity of 
the ear united with that of the cranium, want 
this hole. 

Fifhes have a large foramen for the eight pair 
of nerves, which is very He able. and. a 
{mall hole pence. the foramen magnum, for the 

_ ninth 
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ninth pair. It muft be remarked, that the veins 
do not pafs through this hole, as in the Mam- 
_malia and birds. 


ARTICLE V. 
Of the Bones which compofe the Face. 


A. In re. 


W: have already obferved, that the face is that 
portion of the head which is fituated under the 
anterior part of the cranium: its form is chiefly 
-determined by the bones of the upper jaw, or 
ofa maxillaria fuperiora ; we fhall commence our 
 defcription with them. 

- When the maxillary bones are united, the 
common bafe reprefents a parabola; it is arched 
inferiorly, to form the palate, and its circum- 
ference contains the alveoli of the teeth. A fu- 
ture, which extends from its anterior part back- 
ward, divides it into two femi-parabole. The 
body of the bones has the fame curvature, as it 
arifes from this bafe; but it ‘foon enlarges. to- 
wards the fides, and becomes flattened anteriorly. 
Its fuperior part, a proportion of which ferves 
for the lower furface of the orbit, is plain, al 
moft triangular, and inclined forward and out- 
-ward, The ‘BAPTA edges ef the fuperior fur- 
| faces 
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faces of thefetwo bones, do not come in contact. 
like thofe of their bafe: on the contrary, they 
are very much removed from each other by the 
nafal fofla, which penetrates the face horizon- 
tally from before, backward, between the two 
offa maxillaria, and to which the arch of the 
palate ferves as a bafe. The external angle of 
the fuperior furface of each jaw-bone is inclined 
ftill more outward than the other parts; this 
gives to the lateral enlargement of thefe bones 
a fharp figure: to this external prominence, 
which is called the malar procefs, is articulated 
the cheek bone (0s male, or os jugale), one of 
the bones by which the face is joined to the 
cranium. | 

From the internal and anterior angle of this 
orbitar furface of the os maxillare, as well as 
from the anterior edge of the body of the bone, 
there arifes another apophyfis, called the af- 
cending or nafal procefs, which forms the in2 
ternal margin of the orbit, and articulates with 
a correfponding procefs of the os frontis. : Be- 
tween the nafal procefles of the two offa maxil- 
-Jaria, we find the two bones of the nofe (0/4 
quadrata, or offa nafi), which form a kind of roof 
above the entrance of the nafal foffæ : this is 
one of the points by which the face is attached 
‘to the cranium. 

The os etbmoides is fituated between the orbi- 
tar procefles of the maxillary bones. We have 
already soaker elect in treating of the cranium, 

that 
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that the cribriform lamella of this bone fills up 
the vacant {pace of the os frontis, between the 
two arches of the orbits: there defcends from 
each fide of the cribriform lamella, a thin plain 
Jamina, which joins the internal edge of the 
fuperior furface of the maxillary bone, and thus 
forms the internal parietes of the orbit... This 
lamina was formerly called os plazum: between 
it and the nafal procefs of the os maxillare, 
there remains a fmall fpace, which is occupied 
by a thin bone, called os unguis, or lacrymale. 
From what has been obferved, ref; pecting the 
os ethmoides, it will appear, that it may be faid 
to form the ceiling of the nafal foffa ; this ceil- 
ing is very irregular ; we fhall defcribe.its dif- 
ferent laminæ and finufes when we come to the 
article Smelling: at prefent we fhall juft men- 
tion, that there is a vertical lamina extended 
longitudinally over its middle part, and which, ,. 
being continued with the vower, by means of a 
cartilage, divides the cavity of the | nares into 
two portions nearly equal. _ 
_. This cavity of the nares is extended toni 
riorly beyond the offa maxillaria; its pofterior 
limits are partly formed by the os fphenaites, 
and partly by the off palati. et | 
The os fphenoides contributes to terminate 
the cavity of the nares pofteriorly, by the means 
of two proceffes, which defcend almoft verti- | 
cally from each fide of its body, between the: 
foramen. rotundum, and foramen ovale ; thefe 
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are called’ the pterygoid, or wing-like proceffes ; 
they are divided pofteriorly by a foffa, into two 
lamina, called the internal and external wings, 
into which fome mufcles are infertéd. 
‘Between the anterior edge of this procefs, and. 
the pofterior edgé of the os maxillare fuperius 
of the fame fide, we find thé os palati, which is a 
fmall bone, compofed of two laminz, or prin- 
éipal parts; one is inférior and horizontal, and 
is continued with the arch of the palate, of 
which it forms the pofterior border ; the other 
afcends againft the internal parietes of the nafal 
foffa, paffes over the os maxillaré, and is arti- 
culated with the fphenoidal and ethmoidal bones | 
in the bottom of the orbit. 
We have thus traced the middle sition of 
the face with the cranium,- by the os frontis, os 
ethmoides, and os fphenoides. It remains for 
us to fhew how its lateral connection takes place, 
for which it is only neceffary to defcribe the os 
malæ. î 
This bone, as we have already obferved, 
attached to the malar procefs of the os ue, 
lare ; its external furface exhibits four edges: | 
1. That by which it joins the before mentioned 
procefs, and which forms an oblique future in 
the front of the face, under the eye: 2. That by 
which it affifts, with the os frontis, and os max- 
illare, in completing the anterior frame of the 
orbit ; it is joined in this part to the os frontis, 
by an afcending procefs, which correfponds to 
- ae oom, the 
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the external orbitar procefs of that bone : be. 
. hind this procefs there is a lamina, which exe 
tends a little inward and backward. It unites” 
with the orbitar procefs of the os fphenoides, — 
and in ‘concert with it completes the external pa- 
_rietes of the orbit: Laftly, The other two edges of 
the malar bone are feparated by a procefs called 
the zygomatic, whichis connected with one pro- 
duced from the os temporum, and with it forms 
a figure like the handle of a veffel, on each 
fide of the head, which is named Rygima, or 
the zygomatic or jugal arch. | 

The zygomatic procefs of the os reniporim 
arifes a little above and before the meatus audi- 
torius externus, by a double elevated ridge, and 
forms nearly two thirds of the jugal arch ; un- 
der its bafe is fituated the glenoid cavity, which 
ferves for the articulation of the lower jaw. We 
fhall fhortly notice this laft. part, to completé 
our account of the bones which compofe the 
face » it will, however, be defcribed more in 
detail when we treat of Maftication. 

The curvature of the maxilla inferior is near- 
ly the fame as that of the alveolar edge of the 
_ offa maxillaria fuperiora. In white men its fur-_ 
face is continued with that of the upper jaw, 
but in negroes thefe two furfaces form ante- 
riorly an angle of 70°: its lateral parts are more 
prolonged pofteriorly, and rife towards the zy- 
gomatic arch. This afcending branch is nearly 
| fquare ; its fuperior couche is deeply notched; the 

| a eas condyle, | 
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Bal which ferves for its articulation, 14 : 
fituated at the pofterior angle. The anterior 
angle, whichis called the coronoid procefs, is flat 
and pointed ; it affords an. attachment to the 
mufcles, which affift in maftication, | 


B. In other Mammiferous Animals. 


The fhape and fize of the face depend chiefly 
on the form and extent of the bones of the Up. 
per and lower jaw. Gate ye 

Quadrupeds have two bones in the jaws, in 
addition to thofe of man: they are called offi ‘ 
inter-maxillaria, offa inciforia, or offa labialia, and: 
are fituated at the extremity of the mouth, be- 
tween the offa maxillaria: they contain the den: 
tes incifores. This difference, however, :be-. 
tween quadrupeds and man, is not in reality of 
very great importance ; for the future which fes 
parates thefe bones from the maxillary, exifts. 
alfo in the human fœtus, and is obliterated at a. 

very early period, in fome quadrupeds. The. 
fkeleton of the jocko of the mufeum, though 
young, exhibits no trace of this future, but it 
is very diftinc in that of the orang-outang. 

The face of monkies, in other refpedcts, does. 
not differ from that of man, as to the manner 
in which it joins the cranium, nor as to the. 
bones of which it is compofed. The principal. 
difference as to form, is produced by the great 

ia | -  elongation 
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elongation of their offa palati, and offi. maxil- 
Jafia, in proportion to their height ; and by the 
atiterior part “of thofé bones being ‘inclined — 
more or lefs forward, inftead of being bg 
vertical, as in man. 

This prolongation of the face vaties confider- 
ably in the différent fpécies : it may bé deter- 
mined by the angle, which its-anterior plane 
forms with its bafé, of the palate: this angle is 
more acute in proportion as the face is élon- 
gated. 

Thefe animals have frequently oki one nafal 
bone, which is very narrow. The /apajous, 
however, have always two: theinterval between 
the orbits is more contfacted than in man, and 
pofteriorly i it is reduced to a fimple partition. 
eis thus in thé gvevous, and in the fapajous. 
But the orang’, thé mavots, and the alouates, have 
_ this interval fuffigiently broad to allow the na- 
fal foffe: to afcend into it. 

The face of the Sarcophaga is diftinguithed 
from that of the Quadrumana; 1ft; In having 
the afcendirig proceflés of the offa mäxillaria 
müch broader, which removes the orbits to- 
wards the fides; adly, Becaufe the orbitar furfacé 
does not form the inferior, but the anterior pa- 
rietes of the orbit; 3dly, Becaufe the os mala 
neither articulates with the os frontis | nor os 
fphenoides, and only contributes to form the 
zygomatic arch, and the inferior edge of the 
orbit ; 4thly, Becaufe the orbit is not inclofed 

Vor. il, F Fi either 


66 Lecr. VIII: OsrroLocy or rue Heap. 


either pofteriorly or inferiorly, and communi- 
cates freely with the temporal fofla; sthly, Be- 
caufe the offa palati are much elongated, and 
form a confiderable portion of the internal pa- 
rietes of the orbit, to which the os ethmoides 
Contributes nothing. | 

The fnout alfo differs. sich RAR to the de- 
gree of its elongation ; the anterior opening of 
the nofe is truncated more or 4 paliquenys at 
the extremity.» 

The os lachrymale adsuune: a little upon the 
cheek in fome fpecies, as the flying lemur. 

The feparation of the orbits is. ftill larger in 
_ the Rodentia than in the Sarcophaga; their 
inter-maxillary bones, which are immenfe, in 
confequence of the magnitude of their incifive 
teeth, throw the offa maxillaria very far back: 
the latter form a great part of the internal pa- 
rietes of the orbit, in which the palate bones 
occupy only a {mall fpace. The anterior pari- 


etes are formed by a procefs of the os maxillare, 


which affifts in compofing the zygomatic arch, 
fo that the cheek-bone is fufpended in the mid- 
dle of that arch between the maxillary and 
. temporal proceffes ; it neither joins the os fron- 
_ tis nor the os {phenoides. The elongation of 
_. the bones of the nofe is fuch, that the aperture 
is always fituated at the extremity of the fnout. | 
. The face of the elephant has the greateft re- 

| Pinblinve to that of the Rodentia ; the magni- 
~ tude of the inter-maxillary bones, the pofition 
of 
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‘of the offa maxillaria, and offa malarum, and 
the connections of the latter are fimilar. The 
height of the alveoli of the tufks elevates, how- 
ever, the fituation of the nofe, and fhortens its 


bones. This circumflance completely changes 


the phyfiognomy of the head. 
The face of the floths is very fhort fuperiorly, 


in proportion to the cranium: the offa maxilla- 


ria extend to the internal furface of the orbits : 
the os malz is attached to the os maxillare only ; 
it does not join the zygomatic procefs of the os 
temporum, and there is a vacant interval be- 
tween thefe two bones: the offa malarum have 
a long defcending procefs. Though thefe ani- 
mals want the incifive teeth, they have two very 
{mall offa inter-maxillaria, which form the in- 
ne margin of the aperture of the noftrils. 
In the long-nofed Edentata the face has a 
conical form; the maxillary bones do not ex- 
tend to the orbit; the os lachrymale, being very 
large, feparates them from it; and the os palati, 
which is very long, forms alone the lower part 
of the internal parietes of that foffa.. The ptery- 
goid procefles are fupplied by two lamina, 
which are continued with the offa palati, and 
which, joining each other inferiorly, prolong 
the canal of the nares to the foramen magnum. 


The zygomatic arch is not entirely offified in. 


the ant-eaters and pangolins, but it is completed 
in the oryGeropus, or cape ant-eater, and in the 
armadillos. The fituation of the os male of 
| F 2 thefe 
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thefe animals is almoft the fame as in the Ro- 
dentia." 

The form jad difpofition of the bones of the 
face in bogs, ate nearly the fame as in the Sarco- 
phaga, éxcept that the offa lachrymalia : advance 
farther upon the cheek. In the tapir, the os 
maxillare is directed backward under the orbit, 
to which it furnifhes à Kind of horizontal floor. 
The bones of the nofe do not form an arch, 

‘which, with the off maxillaria, would inclofe 
the ‘nafal cavity, but only furnith to it a kind of 
projecting roof, which fupports the eye | 
part of the probofcis. — 

The os maxillare of the pbinavbros paffes under 
the orbit, as in the tapir; the offa nafi do not 
form a continued canal with the maxillary bones, 
but a kind of fufpended arch, which is very 

_ thick, and which fupports the horn: when there 
are two horns, the pofterior one is fupported by 
the os frontis. ‘Thé inter-maxillary bone is 
very fmall. | ) 

‘The difpofition of the offa nafi is the fame in 
the hippopotamus as in the hog; the inter-max- 
illary bones are very large; the jaw-bones do 
not form the lower part of tie orbits; their ane 
terior portion, which contains the tufks, is di- 
rected confiderably outward. This circumftance 
produces that great breadth of the muzzle ob- 
ferved in the hippopotamus. The os malæ has 
a poft-orbitar procefs, which nearly joins” that 
of the os frontis ; but it does not unité to the 

OS 
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os fphenoides, and the orbit is not feparated 
from the temporal fofla pofteriorly, though its 
frame is almoft complete. 

The daman (byrax), which fhould be claffed 
with the Pachydermata, and not with the Ro- 
dentia, to which order it has hitherto been re- 
ferred, refembles the hog in the difpofition of 
the bones of the face; it is only proportionally 
fhorter, and the maxillary bone paffes under the 
onbit, fo as to form its inferior parietes, ‘as in 
the tapir. | . ; 

The face of the Ruminantia has eer refem- 
bidrise to that of the hog; the inter-maxillary 
bones are prolonged farther forward, and are 
not furnifhed with teeth, except in the camel ; 
the loffa maxillaria form a fmall part of the floor 
of the orbit. T he 6s lachrymale is extended con- 
fiderably forward on the cheek, where it is per- 
_forated in different ways, and moft remarkably 
in the deer. The pott-orbitar procefs of the os 
malz unites by a future to a like pracefs of the 
‘os frontis, and thus completes the frame of the 
orbit; but as it does not touch the os fphenoides, 
there remains a large communication pofteriorly, 
Between the orbit and the temporal fofla. 

‘The face of the Solipeda differs little from 
that of the Ruminantia, except that at is not 
_joined to the os frontis by an afcending procefs 
of the os malæ!; on the contrary, à procefs de 
-fcends from the os frontis, and joins the body 

of the ¢ os male, behind the orbit. | | 

Fo | eo TRS. 
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The orbits are always widely feparate from 
each other in the Ruminantia and Solipeda. 

The magnitude of the alveoli of the dentes 
canini greatly enlarge the os maxillare of the 
morfe, and give a {wollen appearance to the an- 
térior part of the muzzle, but the connection of 
the bones is nearly the sii as in the Sarco! 
phaga. | | 

In the Jamantin, the offa RE are not 


-. much elevated ; they form a bafe to the orbit, 


and afterwards extend to a confiderable diftance 
behind it.” That foffa being much advanced, a 
procefs of thé os frontis, which is extended for- 
ward and outward, forms the roof of the orbit, 
and contributes to inclofe the anterior aperture 


‘of the ‘nafal foffa, which is very large, and has 
‘its plane directed upward. The inter-maxillary 
-bones are very nk ap although che! pica 
‘teeth are wanting. 


In the Geraeea, hé hall ry and RME 


Jary bones are prolonged into a kind of flattened _ 
‘beak, which they divide into four parallel 

bands, the offa inter-maxillaria forming the two | 
middle, and the maxillaria the two external 


bands. ‘The latter only contain the teeth in 


‘thofe’ genera which are furnifhed with them. 
‘The. nafal fofla is perforated vertically in the 
‘anterior part of the cranium; the inter-maxil- 
lary bones afcend to it, and inclofe it anteriorly 
“and on the fides.” ‘The offa maxillaria alfo af- 


cen fo as to cover all the part of the os frontis, 
. | which 


~~ 
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which forms the arch of the orbit, but they do 
not enter into that cavity. The offa nafi are 
two fmall tubercles implanted in the os fron- 
tis above the aperture of the nares. The 
_ os malæ has a ftyloid form, and is fufpended by 
_ cartilages below-the orbit. The frame of this” 
foffa is completed pofteriorly by a procefs of 
the os frontis, which defcends to join the zy- 
gomatic procefs of the os temporum, but the 
orbitar and temporal foffæ communicate with 
each other below that peut ein | 


°C In Bir ide 


We er did thelr that the os frontis of 
_ birds is prolonged above the orbits in a plate 
more or lefs thick, more or lefs narrow, and 
more or lefs notched, under which is fituated 
_ vertically the feptum, which feparates thefe two 
. foffæ, and which adheres by its fuperior edge 
to the os frontis, and by its pofterior to the os 
fphenoïdes. The inferior and anterior edges of 
‘this feptum are free from adhefion, but they ar- 
ticulate with the bone of the bill, as we fhall 
hereafter explain. | 

. The os lachrymale, or os unguis, is FN 

to the external and anterior angle of the os fron- 
tis. It has two principal proceffes : one ex- 
tends from above downward, and forms the an- 
terior age of the orbit; the other is di- 
| | F4 rected 
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rected from before backward, and forms the fi 
perciliary ridge. The, lat procefs,, is moft re- 
markable in the diurnal. birds of PSY in which 
‘it is prolonged, by an epiphyfis, in the form of 
a plate, and produces a confiderable wmjerhien 
above the eye, 

In the oftrich there is a feries of {mall bones, 
which continues this arch to, the. fuperior edge 
of the orbit, Jeaving à Vaçancy. between it and 
the os. frontis. This procefs i is very fhort, or is 
even altogether wanting in the owls, the parrots, 
the grällæ, and the web-footed birds. . 

The defcending procefs of the os lachrymale 
is moft confiderable in the parrots; it extends 
backward to form the inferior margin of the 
orbit, which.is complete in this genus only, 

Next ro the parrots the ducks have this pro- 
cefs ‘the. longeft, and the. frame of their orbit is 
almoft, complete. 

The. remainder of the face of. ee is Scum 
by the bone.of the upper mandible, which, in 
them, reprefents the ofa maxillaria, inter-max~ 
alaria, | nafi and palati. of the: mammalia ; we 
even, fametimes obferve futures correfponding 
to thofe which feparate thefe bones in mammi- 
ferous animals, 

The form of the x of the end D is 
commonly that of the bill itfelf, se which it 
ferves as. the mould, er mucleus.. Lt reprefents 
more or lefs accurately the half a a cone oF 
pyramid; the convex furface of. which i is out. 

hy | W ard 
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we and upward,.and the plain or concave fur. 
faceof which fu pplies the place of the palate, We 
fhall not here defcribe the forms and curvatures 
of different bills. That is one of the objects of 
natural hiftory ; and befides we fhall have occafion 
to return to it when we treat of maftication. 

~The bafe of the convex furface of the mandi- 
bula is united to the anterior extremity of the | 
os frontis, fometimes .by a moveable articula- 
tion; and fometimes their parts are foldered to- 
gether, but always in fuch a manner jas may ad- 
mit fome degree of motion, as the offeous lami- 
na at.this place is more.or.lefs.elaftic. 

The bafe of the palatine furface of the bill is 
divided into four branches, which extend back- 
_wardasthey diverge, and whichare fometimes ar- 
ticulated, and fometimes.intimately united with 
the bone of the mandible. The two external 
branches correfpond to the zygomatic arches ; 
they are generally thin, and articulate pofterior. 
ly,to a {mall bone peculiar to birds, called os 
quadratum, which moves upon the ‘temporal 

bone before the ear. The two intermediate 
_arches correfpond to the pterygoid procefies of | 
mammiferous animals. They are almoft \ paral- i 
del, are fituated under the feptum of ithe. orbits, 

and are not above half the length of the ZY Zo- 
Amatic arches ; ; but there 15 a fmall ftender bone 
at. their pofterior. extremity, which alfo joins 
with thé os quadratum. We fhall defcribe in 
deres! all thefe ‘parts, and the variations they 

Ÿ undergo, 
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undergo, when we come to the article of Maftica-~ 
tion, as it is on them the mobility of the fupe- 
rior mandible of birds depends. The inferior 
mandible is articulated to the os quadratum. 


D. In Repti 


In the crocodile ‘he fee refembles one half of. 
a cone irregularly flattened on its convex fur- 
face. It is chiefly formed by two offa  maxil- 
laria, and two offa nafi, which are fituated almoft 
parallel to each other, and two offa inter-maxil- 
laria, which form the end of the muzzle, and 
furround the aperture of the nofe like a ring. 
The bones analogous to the lachrymalia are 
four in number, two on each fide. Theos malæ, 
which is very large, after forming. the inferior, 
and affording afmall procefs to the pofterior : 
edge of the orbit, extends directly backward to 
join the great maftoid protuberance: thus the 
temporal foffa has no communication outward- 
ly, except by a hole which is fmaller than the 
orbit, “and the greater part of which is covered 
by chéfe bones, as by an arch. — Ai 
‘The nafal foffæ are continued ina long and 
narrow tube under the foramen magnum. They 
perforate the offa palati, and a particular bone 
which is analogous to the pterygoid proceffes of 
the os {phenoides. This bone is fituated almoft 
precifely under the cranium, and is enlarged on . 
de each 
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each fide until-it forms a kind of fquare and al- 
moft horizontal wing. An offeous branch unites 
it laterally to the os maxillare and os malæ, in 
fuch a manner that a large hole is left on each 
fide of the arch of the palate. 

In the camelion the face is concave Sijletiorly. 
a bordered by a ferrated ridge throughout the 


whole of its circumference. We obferve two 
holes which communicate with the orbits, and 


two other oval foramina, which correfpond to 


_ the incifive holes in the palatine furface. The 


bones which compofe the face aré nearly the fame 
as thofe of the crocodile. ~The other arene ex- 
hibit {till lefs difference. 


‘The frog and the Salamander have des wate and 
cater allier bones very fhort, and broader — 


than long, which renders their face round an- 
teriorly. The os maxillare isvery narrow, and 
is {carcely contracted in forming the zygoma- 


tic arch. . The orbits are large, but have no in- 


-ferior furface, and therefore communicate with 
the palatine foffa.. The offa palati form the 
“anterior edge ‘of the orbitar foffa inferiorly. 
They refemble portions of a circle. They are 
‘furnifhed with pointed teeth on their circum- 
“ference. The canal of the nares is very fhort in 
the falamander. | There i is ee a fimple hole in 


the frog. :: 
The face of the hit toad is very fat, but 


‘the bones are the fame as in the frog. ‘The or- 


ee 


bitar 
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bitar foff are oval, and noaperturefimilar to the 
canal of the nares can be diftinguifhed. 

The face of /erpents is rounded nearly in the 
fame manner as that of the lizards. Between 
the os frontis and os parietale, there is’a parti- 
evlar bone which terminates the frame of ‘the 
orbit pofteriorly. ‘Thefe animals have no os 
male. We can, however, eafily diftinguifh two 
offa nafi, two offa maxillaria fuperiora, two offa 
inter-maxillaria, and fome bones analogeus to 
the palatine arches of birds, which are furnifhed 
‘with teeth, and which are articulated’ to the 
bone which fuppliés the place of the os quadra- 
tum, with refpect to the lower jaw. Two par- 
ticularbones unites onal arches to babi maxil- 
daria fuperiora. R 

In thofe that-have teeth or to heuiide, 


as the wiper, the -ratiléfuake, &c. there are be- 


fides two {mall peculiar bones, articulated and 
-moveable, which fupport thofe teeth. They are 
fituated upon the inter-maxillary bones and the 
anterior extremity of the offeous branch which 
joins the fuperior se ssi bone to the arch of 


the palate. 


The face of the tortoi/e is iia bofaite, coil 
rounded on-every fide, It is compofed of nearly 
the fame bones as that of the crocodile. The 
inter-maxillary bones are, at a very early period, 
«éonfolidated with thofe. ofithe upper jaw. The 
benes analogous to the os malæ are three in 

| number ; 
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fiumber ; one articulates with the os temporum 
and with the two others; it is fituated pofteriorly,. 
and forms the zygomatic arch, The other two 
portions are received on its anterior extremity ; 
one extends upwards, and unites with the orbitar 
angle of the os frontis ; the other is‘ directed 
downward, and articulates with the pofterior and 
external procefs of the os maxillare fuperius. 

The offa palati are broad, and form the shone 
rior arch of the nafal foflæ. 

The bones of the face of tortoifes otintonly 
cover each other at their edges, which are rez 
fined into thin lamine. It is therefore very 
dificult to diftinguifh the futures. 

In the fed tortoifes the temporal foffæ, ddl 
are very deep, are covered by an offeous lamina, 
which forms a very folid arch above them. 


Pope TMS 


* Fifhes, like birds, have commonly a feptum or 
vertical lamina between the orbits, which proceeds 
from the bafe of the cranium. ‘This lamina is 
very remarkable in the azarrbichas, which has it 
entirely offéous. In the greater number of other 
fifhes it is membraneous, and fupported infe- 
tiorly by'an ôffeous canaliculated ftalk, which 
is directed towards the end of the mouth, where 
it is <a ee and to ere it is off fified. This 


bone. 
y 
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bone refembles the vomer. It is greatly tet 
gated i in the whiting, the turbot, &c. | 

The offa palati, which are fmall, receive the 
anterior extremity of the vomer. They are fur- 
nifhed with teeth in a great number of fifhes. 
The form and difpofition of thefe teeth vary 
confiderably, as will appear when we treat of 
Mañtication. 

Two bones, and even iets font take 
from the anterior and fuperior parts of the cra- 
-nium to the anterior extremity of the vomer. 
. They reprefent the offa nafi. They cover the 
olfactory nerves; a fmall interval is left aio 

them in the f/urus galeatus. 7 

' . Asin birds, there is on each fide of the cra- 
nium a large moveable bone, to which the lower 
jaw and the arches of the palate are attached, 

but in fifhes it alfo fupports the operculum of 
the branchiæ. [tis not fquare as in birds; it 
is elongated, flattened, and bent lengthways, fo 
as to prefent its concave edge anteriorly, and its 
convex edge pofteriorly towards the branchiæ. 
_ This bone is exceeding large in the pleuroneGes. 
It has fome acceflary laminz in the perch, the 
_ pike, and a number of other fifhes. 

The arches of the palate appear to form part 
of the offa, maxillaria fuperiora. They are arti- 
culated to the bones which fupport the lower 
jaw; they are frequently flattened, and project 
from the lateral parts of the mouth, as in the 
dory;, 
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dory, the whiting, the berring, &c.: they are | 
cylindrical towards the middle, flat pofteriorly, 
_ furnifhed with teeth in the front, and fituated 
in the centre of the — in the oran, or 
anarrbichas. 
The zygomatic rie are fituated’ abhidaely’: ; 
they defcend from before backward, between the 
extremity of the fnout, behind the inter-max- 
illary bones, and the middle or pofterior portion 
of the lower jaw; their pofterior extremity fre- 
. quently does not extend to the bone analogous 
to the os quadratum of birds: when this is the 
cafe, it remains free in the flefh, as in the her- 
ring, the pike, the perch, the /ea-dragon, and 
fome pleuroneées, as the plaice and the /ole. 
Thefe zygomatic arches never FRIERE to the 
teeth. | 
- Two bones, botte Ath d wih teeth, 
are fituated before the anterior extremities of 
the arches ; they may be regarded as inter-max- 
_illary bones; they form the anterior part-of the 
fnout; they are very large and folid in the azarr- 
hichas ; narrow, and much elongated pofte- 
| riorly, i in the whiting, the perch, and the /ea-dra- 
gon; fhort, triangular, and flat in the pike, and 
‘the chetodous; that on the fide, which does 
not contain the eyés, is confiderably more de- 
veloped i in the pleuroneëtes. 

- Befides the anterior and pofterior orbitar pro- 
_ceffes which form the anterior part of the cra- 
_nium, there’is a bone, or rather a feries of fmall 

6 | bones, 
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bones, fituated under the orbit, which coma 
' pletes the frame of that cavity ; thefe bones ap 
pear analogous to the os lachrymale : they aré 
wanting in the falfe o#it which we obfervé on 
one fide of the head of the pleuronefes. 

The face of the Chondropterygii, though. fi- 
milar in its compofition to that of other fifhes, 
differs from them with refpect to its connection, 
as it i articulated with the cranium only, by 
the means of the bone analogous to the os 
quadratum of birds. ., 


not a EEE gi nt £a & 
ArrieLe VI. 
Of the Foffe of the Face. 
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À rronr view of the face exhibits three prins - 
cipal foffæ ; the nofe and the two orbits. — 
The anterior aperture of the nofe is oval, and 
notched in the middle by a fmall fpine; it is 
bounded by four bones, the two fuperior maxil« | 
lary, and the two nafal. The interior of this 
_ foffa will be defcribed more‘in detail bc we 
come to the article Smelling. 
* The orbits aretwo foffæ, the margin of ter 
is irregularly rounded, and almoft rhomboidal : 
they are contracted into the form of à funnel ; 
wre: the 
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the edges of their aperture are nearly in the fame 


_ plane. Three bories contribute to the forma: ’ 


# 


tion of thefe edges, the os frontis, the os maxil- ) 
lare, and the os male. Seven bonés form theit 


parictés, viz. the frontal, ethmoid; lachrymal, 
palatine, maxillary, tialar, and fphenoid : 
their internal, external, and inferior parietes 


are almbft plain ; thé fuperior. is concave, the 


internal or nafal parietes of the two orbitsare 


parallel to each other ; the internal fide forms, 


with the external, an angle of about 45°; and 


the axes of the two orbits form an angle of fi: 
_milar magnitude. ; 


On viewing the face aire there appears 


a large depreffion, fituatéd behind the orbit. Ie 


is called the temporal fofla ; à confiderable por: 
tion of it is impreffed on the cranium. ‘The 
zygomatic arch extends like a bridge over this 
fofla, which becomes deeper as it defcends bez 
fore—it is moft hollowed at the pofterior furface 


of the fuperiot maxillary bone, and the adjacent | 


portion of the os fphenoïdes. The part which 
_ is oppoñite to the zygoma is calléd the ZY80- 
matic fofla; fone mufcles dre lodged’ in it. 


When the face is viewed one this fo i is 


a HORS Er ortega ety 
In this laft view of the fee, we alfo perceive 
the palatine foffa, or arch of the palate, en: 
circled on the front, add on the fides, by the 
teeth :—the pofterior extremity of thé nafal 
_ foffe, and at their fide the prerygoid fofle, fitu- 
: SE Over ere | ated 
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ated between the two proceffes of that name, 
which belong to the os fphenoides.—Laftly, all 
the fpace included ddeweett the foramen mag- 
num, and the pofterior margin. of the palate, 
which is called the guttural fofa. ant EURE 


mY 


B. In pe a Animals. Hs 


We fhall proceed to pubes ch foffa ot. 
the face seat dp in all the claffes of animals. 


NN afal Pa 


y AEST NE anterior aperture of the nated fof in 
the jocko, is, as in man, broadeft inferiorly. 

- In the orang-outang, the Japajous, the alouates, 
and fome guenons, it is oval, and is broadeft in 
its middle part. In other guenons, as the Chi- 
aefe monkey, &c. in the Barbary ape, and the 
mandrils, it is broadeft towards the upper part. 
In all thefe animals this aperture is flattened 
down upon the face, and furrounded by four 
bones only, viz. the offa nafi, and the offa in- 
ter-maxillaria. | 

In the Sarcophaga, this aperture approaches 
nearer to the end of the fnout; its form is nearly 
round, but broadeft towards the upper part ; it 
is inclined more backward in the Seal, sewer in 
the other genera. | 

In ci Rodentia, it cuts aie ne of the muz- 

ale 
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zlé vertically; its form is that of a heart; with 
the broadeft fide uppermoft. — vi 
This fofm is nearly fimilar in the Edentata. In 
the fobs, however, the aperture of the noftrils 
is furrounded by fix bones, viz. the inter-max- . 
Gary, maxillary, and the nafal: In the ans 
— eaters, this fofla is extended towards the foramen 
magnum. Emad 
The nafal foffæ sr ur éhhbant open at hens 
an equal. diftance between the fummit ‘of the 
head, and the edge of the alveoli ;: their breadth 
confiderably exceeds their height, and theit form 
refembles that of two ovals joined together. 

- In the Pachydermata the offa nafi of the hog 
form a pointed projection over the aperture of. 
the nafal foflæ.: Between their point, and the 
correfponding part of the offa inter-maxillaria, 

there are two {mall peculiar bones, which ferve 
, to ftrengthen the fnout, ealled 1be'bones of the 
Juout.. Inthe rbinoceros; and particularly in the 
tapir, the aperture of the nares is confiderably- 
longer; the offa nafi advance.upon it beyond its 
anterior extremity in the rhinoceros, but only 
one third of its length inthe tapir: in both ie 
is furrounded by fix bones. In the Aippopota- 
mus the aperture of the nofe is vefy broad, and 
fituated vertically at the end of the muzzle.» 

. In the Ruminantia this aperture is very large, 
and inclined backward... The offa nafi form only 
a fhort ferrated projection in the ox, the deer, 

the. camel, and, the .mufk. The projection is 
| G2 pointed 


$4 Lect, VII Osrsozocy oF tHE Heap. 


pointed in the antelopes, joie de and the 
goats. 

In the morfe this projedtion 1: long and 
pointed. 
The morfe has a Fase en, aperture in the 
_ middie of the end of his thick fnout; the dugox 
and the /amantin have a large oval aperture di- 
rected upward; their offa nafi are very fmall. 
In the Cetacea the aperture of the nares is 
dire@ed upward, or even backward ; it is more 
broad than long, and furrounded by fix hones; ; 
the offahafi are fmall tubercles. | 

b. The nafal foffæ of birds do not form a 
canal pafling from before backward, but merely 
a cavity which oecupies the thickeft part of the 
bafe of the bill, and which opens upward by two 
nares, and downward by a fiffure, leaving be- 
_ tween them the two palatine. arches: it is not 
feparated from the orbit pofteriorly by an 
offeous lamina, but by a membrane. 

The external aperture of the nares is formed 
in the bafe of the convex furface of the bill. 
Its figure and magnitude, ‘which vary confider- 
ably, fhall be defcribed when we treat of. the 
Organ of Smell. | 
. c. The nafal foffa of tortoifes fé a rue fpace 
occupying the thick part of the nofe before the 
eyes; it is very fhort from before backward; it 
opens outwardly by a large hole almoft. fquare, 
the plane of which is a little inclined, and po- 
fteriorly by two round holes, which correfpond 
: 4 nearly, — 
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nearly to the middle of the palate ; its anterior 
aperture is furrounded by fix bones. , | 
/In the crocodile the nafal foffa is a long nar- 


row canal, which extends from the end of the 


fhout to below the occiput ; its anterior aper- 
‘ture is dire@ed upward ; sitit is. furrounded by the 
two offa inter-maxillaria only. | | 

The nares in other lizards open dearly à in the 
fame manner as thofe’in birds, that is to fay, 
outwardly upon the nofe, and inwardly on the 
middle of the si In “frs they : are still 
fhorter. | 

d. The nafal foffæ dk rays abd outs: are Ge. 
ple cavities formed in the bone, and do not 
communicate with the mouth; it is the fame in 
feveral offeous fifhes, fuch as the gurnards; but 
in moft of the other fithes thefe foffæ are in part 
pficons, and see ae by membranes. 


+ Orbitar Pafie. 


la. au eto note tribe have. their eur di 
_récted forward, as in man, and the angle formed | 
by their axes is even fmaller than in the human 
cranium. ~ The form of thefe cavities, and the 
bones which. furround them, exhibit no dif- 
ference, but the fhape of their margins vary. 
In the jocko they are fimilar to thofé in man. 
The orang-outang and the fapajous have them of - 
an oval form, always higher than broad. In the 
“guenons, the fuperior: arch | is lefs curyated than 
G a the 
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the reft of the margin, which produces a cor 
spicuous angle on the fide of the nofe; the 
breadth of their foffæ exceeds their heighth ; 
this difference is {till greater in the Barbary ape. 

The angle formed by the axes of the orbits, 
enlarges in the other animals, as we have already 
* remarked. The margins of the orbitar fofl are 
‘nearly round in the Sarcophaga, the Rodentia, 
the Edentata, and the Pachydermata; but pofte- 
riorly thereis always an arch which is not in- 
clofed by the bones; there is alfo no PRIOR 
between the orbit and the temporal foffa. In 
treating of the face, we have already pointed 
out the differences which prevail.in the number 
and kind of the bones that sg i to form 
this foflaswwiardt ee 

‘The Ruminantia. and the Gutigiodé Sie a 
round orbit, the margin of which is complete, 
but it is not feparated from the temporal foffa. 

The roof of the orbit of the Cetaceais femi. 
circular; their two axes are in the fame right 
ravi they have no inferior parictes. 

-b. The orbitar foffæ of birds are fimilar to the 
-impreffions which might be produced by two 
fingers pinching the cranium in a foft fiate ; 
they have no offeous parietes inferiorly : the la | 
mina which feparates the orbits is only par- 
tially offified, and the portion which continues 
_membranous is evén very large in fome birds; 
“but there is nothing uniform in this refpect: 

PEER orbitar foffæ of reptiles are never fe- 


ru 


\ 
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parated from the temporal foffe, except by an 
offeous branch, which even is not complete in 
the /izards and the sortozfes, and which does not 
exift at all in frogs, falamanders, and ferpents. 

The plane of the edges of the orbit is lateral 
in tortoifes, ferpents, and the camelion: it is di- 
rected more or lefs upward in the crocodiles, fa~ 
lamanders, and frogs. 

_ Ie varies from a circular to a triangular form. 

‘The inferior parietes is never complete ; it 
. is fometimes entirely wanting ; at other times it 
Os perforated by a large hole. The fame obfer- 
vation applies to the -feptum between the or- 
bites ie: | 

d. The orbitar foflaiof hé varies LuRtiders 
_ably with refpe@ to its fhape, its direction, and 
‘the compofition of the bones that form its edges. 
It is lateral in the greater number, but is directed © 
upward in fome, as in the far-gazer, and fe- 
veral others. The pleuroneëles have only one 
perfect orbitar fofla. We can, with difficulty, 
_difcover the fecond in their fkeleton: becaufe it 
is placed on the fame fide with the other, and 
is exceedingly {mall and deformed. | 

The inferior margin of the orbitar foffa is 
formed, in fome fifhes, by a continued piece 
analogous to the os male; and in the others, by 
a feries of fmall bones, fufpended by ligaments 
articulated to each other. © Where are frequent} y 
five of thefe bones; : 

There is never any offeous feparation between 


at OUR a aes the 
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the. orbits and the temporal and. palatine 
_fofæ. 


5.1 weed Fate. 


a. The éxtent of the temporal foffa dates 
on the magnitude of the {pace deprefled on the 
fide of the cranium, and of the external con- 
vexity of the zygomatic arch; this fofla is en- 
tirely occupied by the temporal mufcle which 
raifes the lower jaw, Itappears, however, more 
proper.to refer our account of this foffa ay he 
article on Maitication. 

To the famearticle we fhall alfo iss te none, 
fideration of the panne BIEERIE) and gute 
tural foffæ. 


eu 


/ 


ARTICLE VIT. 


Of : the Holes of the Face. 
A. In Man. 


3 ER orbitar fofla communicates ie the inte- 
rior of the cranium, by the optic foramen, and 
: by the pbeno-orbitar fffure, of which we have al 

ready treated ; it communicates’ with the deep | 

portion of the temporal fofla, by the  fpheno- 
maxillary fffure, extending between. the orbitar 
procefs of the os fphenoides, and the orbit 
furface 
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furface of the os maxillare, which are not united, 
Part of the fifth pair of nerves pañles through 
this fiflure, as it proceeds from the orbit into 
the temporal foffa. The communication of the 
orbitar with the nafal fofla takes place, firft, 
by one or two fmall holes, fituated fometiines 
in the os frontis, and fometimes in the future, 
by whichwit joins the os planum ; thefe are call- 
ed the anterior ézteruzal orbitar foramina; they 
afford a paffage to the nafal nerve, which pro- 
ceeds from the ophthalmic branch of the fifth 
pair, Secondly, it communicates with the nofe 
by the lachrymal canal, which paffes along the 
inner margin of this fofla, and is fituated partly 
in the afcending procefs of the os maxillare, 
and partly in the os lachrymale; it defcends al- 
moft vertically into the nofe. 

The fpheno- maxillary fiffure is prolonged a 
little as it defcends into the temporal foffæ, In 
‘its deepeft part is found the /pheno-palatinc hole, | 
which is formed by a groove in that part of the 
palate bone which joins with the body of the 
os fphenoides ; it extends partly into the nofe, 
and affifts in forming the orifice of a {mall con- 
duit, which defcends between the os palati and 
the pterygoid procefs, and which opens towards 
the pofterior angle of the arch of.the palate, by 
a hole called foramen guffaioriuim, or polterier 
gupatory holes it affords a paflage to a {mall ra- 
mification of the fifth -pair of nerves, in: its :- 
courfe towards the: fuperior maxillary branch. | 

| There 


# 
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There is alfo in the middle future of the arch 
of the palate, and immediately behind the den- 
tes incifores, a fingle hole, called foramen inci- 
Jorium: Some Kraehe of the fuperior maxil- 
dary. nerve pafs through this hole. 

Laftly, we obferve in the front of the face, 
and under the orbit, another hole, called the 
Jub-ortitar foramen. It ferves as the outlet of a - 
 fmall canal, which paffes under the floor of the 

orbit, and gives exit to the laft branches of the 
 fuperior maxillary nerve. We alfo remark a 
much fmaller hole above the orbit, which is 
fometimes metely a notch; it is called the /uper- 
ciliary foramen, and tranf{mits the frontal branch 
of the ophthalmic nerve. 


B. In other Animals. 


We fhall confider the principal holes of the 
_ face as they appear in the different claifes of 
animals. 

The lachrymal canal we  fhall omit til we 
have occafion to treat of the ESS 


Wh Sh dosthossidany EUR ees | 


The fpheno-maxillary fiffure of the mowkey 
kind is much fhorter than that of man: it is 
reduced to a fimple hole in fome /apajous. It is 
entirely clofed in the a/ovate ; it is partly fup- 
_ pled 


‘ 
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plied by a hole in the cranium, fituated behind 
the orbit, at the deepeft part of the zygomatic 
foffa, and probably alfo by a pretty large round 
hole fituated in the os mala. | 
_ The animals that have no partition Miccts 
the orbit and the temporal foffa, have alfo no 
fpheno-temporal fiflure; the latter, therefore, 
does not exift in any of the mammalia, except. 
the Quadrumana, nor in any of the other claffes. 


4 


- 


9. Internal Orbitar Foramina. 


The anterior and pofterior internal orbitar 
_ foramina, are very fmall in the monkées; the lat. 
ter is even often wanting ; when, it-exifts, it 
pañles through the os frontis. | 

In the Sarcophaga, the anterior foramen. is 
very large, and fituated at the inferior part of 
the orbit in the os maxillare: the pofterior fo: 
ramen terminates in the cranium by an aperture, 
fituated behind and above the -cribriform la. 
mella. | 3 

In the Rodentia, the anterior foramen Kelis 
bles that of the Sarcophaga ; the pofterior is 
fmaller, and fituated site behind the cribri- 
form lamella. | 

‘In the oe ae the anterior ARR orbitar 
foramen is fituated altogether in the lower part 
of the orbit, and Seiharntis, the os palati: the 
palienioe foramen, on the coñtrary, is fituated 

above, 
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above, due fomewhat before the’ rl in a3 
body of the os frontis. fs FAR 

In the elephant the two internal orbitar fora- 
mina are formed in the os frontis ; the anterior 
fomewhat before the orbitar fiffure, and the pof- 
terior under the offeous ridge which covers that 
hiffure ; the aperture of the latter; in the cra- 
nium, is fituated behind, and a little above the 
cribriform lamella. eel | 

Tt is nearly the fame with refpect to the other 
Pachydermata. 

In the Ruminantia and Sotipedas the anterior 
internal orbitar hole is very large, and perforated 
below and before the orbit, between the os pa- 
lati and the os {phenoides: the poftcrior is alfo 
confiderable; it is directed towards the psi and 
behind the cribriform lamella. , | 

It is very difficult to trace thefe holes in he 
Cetacea, becaufe they are covered with offeous 
lamina, and are very fmall. 5, 

The internal orbitar foramina do not exift in 
i the other claffes of animals. | Le 


3. Foramen fire s 


a. In all the mammalia, the foramen incifo- 
rium belongs to the inter-maxillary bones ; it is 
fmall and fingle in the focko and the orang outang; 
but it is fomewhat enlarged in the other mon- 
Kies, and in the Sarcophaga it is double. ~ 

in the Rodentia the bares have it very large, 

even, | 
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even'exceeding the folid part.of the palate ; it 
is fmaller in the other genera; it occupies nearly 
the middle fpace between the Aneifor: and the 
malar teeth. : 

… The Edentata, which: have very {mall inter= 
maxillary bones, have alfo the foramen. incifo- 
-rium fmall, and fituated near the end. of the 
muzzle. a | ; 

It is fingle ‘and noel in the tapir and 
the rhinoceros. In the elephant its place} is fup- 
_ plied by a long narrow canal. : 

In the Ruminantia it is Fr to large ; 
‘it is oval, double, and fixwated, siege at che end 
of the fnouts:, wii sae 

- It is nearly fimilar, but lefs in heen pd sin 
In the horfe there is a fingle round hole, fituated — 
before the two incifive Loos. , 

It is almoft obliterated in the morfe ; {mall, 
and much removed from the edge of the alveoli 
‘in the dugon; fingle,, oval, large, and fituated 
clofe at the end of the fnout in the Jemantin. 

~The Cetacea have no foramen inciforium. : 

b. In fome birds, as the hero», the flamingo, 
the eagle, &c. the incifive foramina are fmall 


‘ ‘and numerous ; there i is only one ef a middle 


fize, and fituated towards the. bafe of the bill, in . 
the duck, the curafow, the cormorant, the Semis 
bill, &e. The caffowary has a {mall foramen 
fituated towards the point of the bill.. The ow/s 
and the cocks have it pretty, large, It is of 4 
per great fize in the inet: FAR 
‘cs. The 
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*..c. The foramen inciforium of the crocodile is 
confiderable » as is likewife that of the frog and- 
the falamander.. The-tortoife has two very fmall 
foramina. We have not been able to’ difcover 
thé in the other /izards. LU) 
-od. There can be no foramen bo Ci in 
a, as no part of their: face can, ‘with pro- 
priety, be called the menos: Cavity. | 


uh Sub- orbitar Foramen. 


The fb- Gébith EES is ferahe only in the 
jockoi. There are two fmall foramina in the 
orang-outang, and the fapajous; three in the 
greater number of guenons and magots; four or 
five in the macaques and mandrsis ; Cup lemurs 
have but one. “Ha ian HIS ta 

There is alfo only one in the Srdtiabdeas itis 
pretty large, and fhould rather be named the 
ante or ated ds foramen: it is fituated fari 
ther forward in dogs than in the other genera. 

In the Rodentia it is fimple, and exceedingly 
large. In the cavys, the agoutis, the porcupines, 
the rafs, and particularly in the jerdoas, italmoft 
equals the orbit in fize. It is formed in je 
malar procefs of the maxillary bone. . | 

“In the other genera of Rodentia, as the pane 
beavers, /quirrels, and marmots, it is fmall, and 
fituated upon, or even before the firft dentes 
molares. ‘ Et 

It is fimple and {mall in the floths, but in the 

_long- 
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long-nofed Edentata, it forms a canal in the 

bafe of the malar procefs of the os maxillare. 
oIn the elephant it is of a confiderable fize, 

boa opens on the lower part of the pera pro- 


- cefs. 


In the other Pachydermata it is nearly the 
fame as in the dog. | | 

It is the fame-in the Ruminantia and Soli- 
peda. ' 

The /eals, the morfe, and the Jamantins, have 
it fituated in the bafe of the malar procefs. 

_ There are three or four of thefe foramina in 
the Cetacea, fituated in a longitudinal line ; one 
of them is even perforated in the inter- maxillary 
bone; thofe that are fuperior have a retrograde 
direction. The pofition of the os maxillare in 
thefe animals places the foramina above the or- 
bit, inftead of below it. 

There are no fub-orbitar foramina in binds; or 
in the other clafles, as the mammalia alone have : 
lips. 

LS fonalsa EE Splien’ dpbtibiue Canal. 


The fpheno- palatine canal of apes does not 
differ from that of man. 

But in all animals, in which the temporal fof- 
fais not feparated from the orbitar, we eafily 
diftinguifh a fuperior aperture fituated in the 
lower and fore part of the temporal foffa. It 
receives two canals, one of which extends to 


_the 
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the nofe, and the other to the palate ; the lattef 
is fometimes very fhort; and has often two of 
” three openings into the palate. It is almoft ho- 
rizontal in the. Cetacea. ene aR ae 
There is none in birds. We find it, however, 
in reptiles; not indeed in the form of a Canal, 


but as a fimple hole in the palatine bone. =~ 
1 4 
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GF THE BRAIN OF ANIMALS WITH VERTEBRÆ, 


~ 


Articie I, | 


Of the Organization of the Nérvous Si yftent in 
General. 


Taz nervés, with the central mafs from which 
they all arife, that is to fay the fpinal marrow 
and brain, form the common orean of fenfation 
and volition, 
_. The fenfations we experience fous the action’ 
of external bodies on our own, are more perfect 
in proportion as the nerves’ terminating at the 
part. which receives the impreflion, arife more 
immediately from. the medulla fpinalis, and 
through it from the brain. 
If thefe nerves, however, are tied or cut, all 
the parts of the body to which they are diftri- | 
buted become infenfible, whatever be the diftance 
: from the brain at watch the fection or ligature 
is made. | | 
In the fame manner, if we tie or HE the 

| fpinal marrow itfelf in the neck, the whole body 
Vou. IT. 3 Sh oe: becomes 


À 
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becomes paralytic and infenfible, though the 
vifcera may for a time continue their motions, 
becaufe they. receive a great part of their nerves 
immediately from the brain. Finally, a general 


_ compreffion of the brain inftantly deftroys every 


kind of fenfation. 

Thefe obfervations have produced the opinion 
that there exifts a /e/orium commune, or centre 
of fenfation, to which the impreffions of all the 
nerves are tranfmitted ; and this common organ 


- is fuppofed to be the brain, 


* 


There are, however, feveral sated, in which 
this union of the branches of the nerves,’ with 
their common trunk, is not neceflary to fenfa-. 
tion. We may, for example, completely remove 
the brain of a tortoife or a frog, and-thefe ahi- 
mals will {till feem to fhew By their motions 
that they poffefs fenfation and volition. : 

Therearé alfo infe@s and worms, which, when 
cut into two or feveral piéces, form iinmedi- 
ately two or feveral individuals, having éach a 
fyftem of fenfation and volition. It is only in 
the animals which are the moft perfect, and 
which approach neareft to man, that the con- 
nection of the different parts of the nervous 


fyftem, and particularly the prefence of its cen- 


tral parts, is abfolutely NA to the criftence 
of its functions. * 

The neceflity of this Loh nesHn incréafes i in 
proportion to the magnitude of the common 
trunk, compared with its ramifications. The 


more 
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more equally the medullary mafs is diftributed, 
the'lefs éfféntial is the exiftence of central parts: 
animals which have this fénfitive fubftance 
diffufed over the whole body, as is the cafe 
in polyps, may be divided and fubdivided to 
any degree of minutenefs, yet each fragment 
will be ‘endowed witha particular preside. 
and become a feparate and perfect individual of 
its Kind. 

ph rberenb bfervations, sitmay beconjedtured, 
that the parts of the nervous fvftem are homo- 
xeneous, and fufceptible of a certain number of 
fimilar functions, in the fame manner as thé 
fragments broken from a large magnet, become 
each’ 3 fmaller magnet, having its poles and 
motion; and that in the higher orders of ani- 
mals the connexion of parts is rendered necef- 
fary only by acceffory circumftances, and the 


. complication of the functions they have to per- 


form, which is alfo the reafon that each part 
antwe ers a particular ufe. 

‘With refpe& to the latt fact, it indeed ap 
pears that the appropriation of certain nerves 
to the acquiremeént of determined fenfations, 
and of others to the performance of particular 
functions, is the effet of the nature of the ex- 
ternal organs, in which the former terminate; 
and the number of blood veffels which the lat 
ter receive at their divifions and unions: ina 
| word, it is rather to be afcribed to any acceflory . 
RS 5 ky SNS circum- 
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circumftance, than to the pecan nature of the 
nerves themfelves. 

We fhall render the truth of this obfervation 
more apparent, by proceeding to confider the 
general diffribution of the nervous fre and the 
nature of its. fubftance. 

With refpect to the Dur. we find that, 
jn all animals which have diftinct nerves, thefe 
nerves arife from one commen mafs, which moft 
frequently is of a cord-like figure, and called the 
Spinal marrow; the anterior extremity of this me- 
dullary rope is always more or lefs enlarged, 
and exhibits feveral tubercles or eminences, 
which, in animals that have vertebra, are fitua- 
ted in the head, and have obtained the common 
name of brain. 

There are animals, as fome Molufca, in which 
we difcover only a fimple medullary mafs with- 
out any cord-like prolongation. | 

_ The nerves arife by pairs from the common 
trunk, or from the mafs which fupplies its 
place, and ramify like the branches of a tree 
as they proceed to the parts they are deftined to 
animate. 

Some of thefe nerves havea fimple origin; 
but the greater part arife or proceed from the 
trunk in feveral filaments, which afterwards 
unite and form one common fafciculus. 

The principal branches of the nerves do not 
always continue to fubdivide: on the contrary, 

ic 
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it frequently happens that feveral branches, whe- 

ther belonging to the fame or different nerves, 
unite and feparate again in various manners to 
form plexus, from which new trunks of nerves 
arife. 

Neither do the Ainidtations always diminifh 
in thicknefs, in proportion as they divide. We 
very often meet with a branch which is thicker 
than that from which it proceeds. FATF 

It is even obvious, that the. nerves muft in- 
_Creafe in magnitude as they advance towards the 
extremities ; for the fkin, which is fenfible in 
every part, and which confequently is every 
where furnifhed with nerves, has feveral hundred 
times more fuperficial extent than all the roots 
of the nerves taken together. 

Communications are eftablifhed between a 
great number of very different nerves, by cords 
which extend from the one to the other: where 
~thefe communications take placé, there is al- 
moft always an enlargement or fmall mafs of 
medullary matter, which feems to be ‘only a 
very compact plexus, and Peis is called a gan- 
Ro À 
- Filaments, proceeding: from feveral nerves, 
very often-unite into one ganglion, from which 
other filaments arife, and are tranfmitted to 
different parts. | 

Sometimes alfo a fingle nerve {wells into a | 
ganglion, and is afterwards contracted. 

From this fummary defcription, it appears 

H 3 that © 
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that the comparifon of the nervous fyftem to 
the trunk of a tree and its branches is not per= 
fectly accurate; it fhould rather be confidered as 
a kind of complicated net-work, in which the 
greater. part of the threads communicate with 
each other, and in which there appear, at differ- 
ent places, maffes or enlargements, more or lefs 
confpicuous, which may be SOE tae as centers 
a communication. 

: The middle part of this AU always pre- 
Lives the greateft fize, the moft immediate con- 
. nexion, and the moft powerful influence with 
refpe& to all the other parts. 

But the degrees of this influence vary as mh 
as thofe of its proportional magnitude. 

In the animals of the higher claffes, the fize of 
the medulla fpmalis vaftly exceeds that of the 
nerves which proceed from it, and the brain 
alfo greatly furpaffes in fize the fpinal marrow..- 

Thefe two circumftances are more remarkable 
in man.than in any other animal. His brain is 
the largeft of all, in proportion to the reft of the 
nervous fyfiem. In the other warm-blooded 
animals, the volume of the brain diminifhes in 
proportion as the fpinal marrow becomes larger. 
In the molufca there is.only a,brain, from which 
the nerves proceed like radii, and form cat. 
tered ganglia almoft as large as the brain itfelf, 
In infects, the brain.is not larger than.each of 
the numerous ganglia.of the fpinal marrow, and 
the nerves arife from both in the fame manner ; 
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thus, in proportion as we defcend i in the fcale of 
animals, we find the medullary fubftance lefs 
concentred in a particular. region of the fyftem, | 
| and more equally diftributed to all the parts. . 
The texture af the nervous ue pay be 
gata, in n the dine ‘foinalis, in the nerves, and 
in the ganglia. | i 
: The brain of animals that have red bend and 
vertebræ, confifts of a mafs varying in folidity 
and firmnefs; eafily divided or compreffed, and 
flightly vifcous.. We.obferve in it two princi- 
pal, fubftances, the cortical and the medullary and 
_ two others ee extenfive, which. are call ed the 
Soft and the black fubftances. The brain of cold- 
blooded animals i is fofter than that of the warm 
blooded. Some fifhes have the brain almoft fluid, 
The. cortical fubftance is reddith, and femi- 
tranfparent ; it appears, homogeneous to the eye, 
Injections, however, penetrate its fubftance to a: 
Certain extent, and fhew that it is chiefly com- 
pofed of blood- veffels. Its pofition, with. re 
{pect.to the medullary fubftance, varies in the 
different parts of the brain; but in the circum- 
ference of the hemifpheres, and of the cerebel, 
dom, it. is external. Hence it has received. ts 
name. . The limits OF thefe two fubitances. are 
very diftinct. They do not change by degrees 
into each other. The cortical fubfance poffeffes 
no fenfibility. Its quantity, with refpect to 
the reft of the brain, decreafes in the cold- 
| à + 49 Que | blooded 


¥ L 
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blooded animals. It is proportionally greater 

in man than in other animals. 

The medullary fubftance is white, opaque, and 
firmer than the cortical. It appears to the eye 
compofed of very fine fibres, the directions of 
which are various. Few veffels are obferved in 
it, and injections do not pervade its intimate 
ftructure. This fubftance forms the greater 
part of the interior of the brain; and the medulla 
oblongata, ‘and medulla fpinalis, are its pro- 
longations. Their texture is altogether fimilar 
to that of the medullary part of the brain. We 
obferve in them the fame fibrous appearance, 

mixed internally with a {mall RAT of cine- 
ritious fubftance. 

The /oft fubftance is greyifh, femi. tranfparent, 
and almoft fluid, In fome parts it covers the 
furface of the brain. The #/ack, or blacki/h fub- 
ftance, colours the medullary part of the brain 
in two places, | 

The medullary and cortical rates of 
white-blooded ahimals prefent no difference as 
to colour, and it is even with fome difficulty 
that we difcover any in their confiftence. The 
Cruftacea and the infects’ only have a kind of 
fpinal marrow, It is compofed of a double 
medullary cord, . united at different fpaces by 
ganglia. Perhaps it fhould rather be regarded 
as a kind of great fympathetic nerve. . 

The texture of the nerves ought to be Fais 
dered in their courte, at their cerebral extre- 


mity 
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mity or origin, and at their termination in the 
different parts of the body. 

The nerves are not merely enveloped by mem- 
branes, which appear to be continuations of 
thofe that furround the brain. The membrane 
to which fome modern anatomifts have given 
the name of neurilema, (nerve-tunic), penetrates 
alfo into the interior, and forms fepta, which 
divide the medullary filaments from each other. 
Themedullary fubftance may be diffol ved by alca- 
Jine lixivia, and there will remain only the tubes 
formed by the neurilema. The latter may alfo 
be diffolved by acids; we then obferve that the 
medullary filaments, which ftill remain, anafto- 
mofe together in various ways. ‘The nerves re- 
ceive a confiderable quantity of blood, which is 
tranfmitted to their fubftance by the veffels of 
the neurilema; in the fame manner as the blood 
is conveyed to the brain by the veflels of the 
pia mater. | | 
The term origin of the nerves is applied | to that 
part of them which is neareft the brain or me- 
dulla fpinalis, before it has entered the re 
furnifhed by the dura mater. 
Some nerves: appear to derive the medullary 

‘ fibres, of which they are compofed, from thé 
furface of certain parts of the brain. Such in 
particular are the olfactory and optic nerves in 
all red-blooded animals, and the auditory nerve 
in mammalia‘and birds. Others feem to come 
from the internal fubfiance of the brain, into 

which | 
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which their roots may be traced like thofe of a 
tree into the earth. This is moft remarkable in 
the third pair of nerves in the mammalia ; but 
the greater part of the nerves arife by filaments, 
which are connected to the medulla cblongata, 
er medulla fpinalis, and which unite to form 
nervous trunks. . This, at leaft, is the difpofi- 


tion which prevails in all animals that have red 


blood, with refpect to the nerves that fucceed 
the auditory, that is to fay, reckoning from the 
par vagum. ci A EN de peter 

‘it is probable that all the nerves penetrate 


| more deeply. into the fubftance of the brain and 
_ medulla than it is poflible for us to trace them. 


It iseven fuppofed that they crofs each other, — 
fo that thofe which proceed to the left fide of 


_ the body arife in the right fide of the brain ; and 


| that thofe tranfmitted to the right of the body 


come from the left of the brain.. It.is certain 
that wounds received on one fide of the brain 
have frequeently produced a paralyfis on the 


oppofite fide of the body. We can alfo clearly 
perceive the decuffation of the ,optic nerves of 


fifhes, and we conclude that the fame thing 
takes place.in other animals, as one of the nerves 
frequently diminifhes in fize aboye and below 


| the place where they are confounded in crofs- 


sit 


ing. | | j. 
‘he fibres that compofe the medulla fpinalis 
feem. alfo to crofs each other in the groove by 
which it is divided. (EC 

7. ; fn 
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-Inanimals that have white blood, thenerves pro-~. : 
ceed from the brain or the other ganglia; but they 


never arifé immediately from the fpinal marrow: 


Their fibres, however, cannot be diftinguifhed 
either in thefe ganglia or the tubercles, . 

The. terininationof the nerves is different, accord. 
ing to the parts to which they are tranfmirted, 


Thofe which. are diftributed internally, are.ac~ 


companied by the neurilema to their moft im 
perceptible extremities, The optic nerve is 
terminated by a nervous expanfion which fpreads 
over the interior of the eye. The acouftic ter- 


. minates. by filaments which fwim in a. gelati- 


nous fluid. The nerves that belong to the organ 
of tafte are dilated in the nervous papillæ of the © 
tongue; thofe of feeling terminate in the pa- 
pille of rhe fkin, Sc} à 

The ganglia of red-blooded Decal 8 do ‘nog 
appear to differ from nervous plexus, except thar 


the filaments which compofe them are more 


compact, and more intimately united. Even 
the fimple ganglia, chat is to fay, thofe that are 


formed by a fingle nerve, are refolved, by ma. 


ceration, into feveral filaments, wh ich anafto- 


mofe together. | 


It is the fame with refpect to ‘the Molufca ; 
but in the Cruftacea, the Infects, and the Worms, 
the ganglia are merely homogeneous enlarge. 
ments of the medullary cord to which they be. 


long. 


From what has been note it is. a that 
we 


\ 
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we have but a very limited knowledge of the _ 
real texture of this medullary fubftance which 
forms the effential part of the nervous fyftem. 
Ts it merely an accumulation of euctetory vel- 
fels? Is it a kind of gland or parenchyma } à Or 
is it fimply a homogeneous mafs? Each of thefe : 
opinions has its partizans and its adverfaries. 
The chemical nature of this medullary fub- 
flance is alfo imperfe@ly known to us. It is 
| certain, however, that it differs effentially from 
all other animal matter. It is foluble in cauftic 
alkali, and partly in oil: it is not fat: and yields 
no oil by expreffion. It dilutes, but does not 
_ diffolve in water; alcohol extracts from it, when 
warm, a fubftance, which in cooling precipitates 
into needles or fmall laminæ. This matter may 
: be compreffed or extended between the fingers. 
It foftens a little at the heat of boiling water, 
becomes black at a greater heat, and burns with- 
out fufing, emitting the fame odour, and leav- 
ing the fame carbon as other animal fubftances. 
The medullary part of the nerves prefents the 
fame chemical refults as the medullary part of 
ey brain. | vor 


\ 
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Of the N ervous Syfiem confia idered in 4 Bin. 


Tue nervous fyftem is fufceptible of two kinds 
‘of action; one which is confined to our fenfitive 
faculty ; and another which affects our vital and 
vegetative functions only.’ Voluntary motions 
and fenfations belong to the firft of thefe ac- 
tions; the influence of the nerves on digeftion, | 
circulation, and fecretion, to the fecond. The 
fympathies and phyfica al changes which are the 
confequence of certain ideas, or of certain paf- 
fions, feem to participate in the effect of both. 
Senfations may be divided into external, in- 
ternal, and Spontaneous. The firft are produced 
by the impreffions of external bodies on our 
‘fenfes. The fecond by changes which take 


place in the ftate of the internal parts of the 


body, to which the nerves are diftributed. The 
third refemble. both the former as to effect ; but 
they are caufed by a change in the nerves, or in 
the brain itfelf, without any external excite- 
ment. The fenfations we experience in dreams 
are fimilar to thofe produced in us by external 
bodies : they originate, however, from motions 
produced in the brain by internal caufes, and 
may be excited or allayed by certain medi- 
cines, | : 


Men 


er 
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Men who have loft their eyes frequently dream 
that they fee; thofe who have had their limbs 
amputated, imagine fometimes,even when awake, 
that they experience PRIS in. - the abfent mem- 
bers...’ | 

Thefe kind of fenfations tend to throw a 
ight on the nature of others. They confirm 
what fections and ligatures of nerves had already 
fhewn ; that fenfation does not refide in the ex- 
ternal organs, but mérely in the centre of the 
nervous fyftem, and that the external organs 
ferve only to receive the action of external bo- 
_dies, and to convey it to the nerves, by which 

it Is propagated to a greater diftance. À 

They alfo farther demonftrate, that this pro-. 
pagation is net produced by any matter or 
concuffion, which external bodies could alone 
communicate, but by a change in the ftate of 
the nervous fubftance, which may arife from 
internal caufes. 

This chahge may alfo be piodaced by éxter- © 
ternal caufes altogether different from thofe 
which ufually occafion it. A blow on the eye; 
the contact of two different metals, one piece 
being placed under the upper lip, and another 
undér the tongue, make us perceive a flafh in 
the fame manner as if light had really ftruck 
the eye: this can only take place in confequence 
of a change in the optic nerve fimilar to that 
which light itfelf produces. | 

Other phænomena afford feme farther nô- 

| tions 
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tions | tefpecing the nature of this change.’ It 
feems, for example, that the fenfitive faculty is 
confumed or exhaufted, not, only in a body fa. 


- tygued by too lively or too long continued fen 


fations, but alfo in each particular organ. Feeble 
fenfations are fcarcely perceptible when they 
fucceed thofe that are much ftrénger; a fenfr- 
tion becomes weaker. by duration, though the 


external bodies which caufe it remaiit the fame: 


for example, if at twilight we look ftedfaftly 
towards a point of the fky, in which fome obfcure 
body appears upon the azure ground, and after- 
wards turn the eye to another part of the fky, 
‘we fhall {till continue to fee the figure of the 
obfcure body; but that figure will thén appear 
more luminous than the reft of the fky. The 
caufe of this is, that thé part of the retina, on 
which the fhade fell, receives a ftronger impref- 


-fion from the light than thé part of the fame 
‘membrane which was exsofed to its rays before, 


_ while the former -part experienced a Kind-of ré- 
“pofe. For thé contrary reafôn, after the eye has 
Been fixed on a very luminous body, it fees for 
“a time an obfcure {pot of the fame thape as that 
body. | 

_ The other fenfes afford fimilar examples, but 
they are nof fo evident; becaufe in this we have 
the advantage of Comparing two parts of the fame 
organ, which have been both’ acted upon, and 


one of which has experienced the action for a 
“longer time than the other. 


This 
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This experiment fhews that the nerves are 
not merely paflive agents with refpect to our 
fenfations ; and that they are not fimply the con- 
ductors of a matter furnifhed by external bodies, 
nor even the refervoirs of a.matter in which 
thefe bodies may excite vibrations, but that the 
fubftance which produces fenfation is liable to 
be confumed, or to lofe its activity, by exertion. 

There are phznomena which fhew that the 
general fufceptibility of the nerves, for receiv- 
ing fenfations, may vary in confequence of 
caufes external to the nerves themfelves, and 
which can only operate by altering their fub- 
ftance. . Certain médicines weaken or revive - 
that fufceptibility—infammation frequently en- 
creafes it to an exceffive degree. , Does this take 
place in confequence of an increafed fecretion 
of the nervous matter? the moft remarkable 
change that occurs in the fufceptibility of nerves, 
is fleep., It is not unnatural to fuppofe that 
this change may be occafioned by the temporary 
—lofs of the fubftance which is effentially fenfi- 
tive. But how does it. happen that fleep depends, 
in a certain degree, on the will ?, Why do we 
awake fuddenly, or from caufes which do not 
appear calculated to reftore that fubftance? Why 
does cold produce fleep ? From thefe obfervas 
tions may it not rather be fuppofed that this 
ftate is the effect of a change in the chemical 
nature of the nervous Dance: ? 7 

But whether the fubftance contained in the 

nerves: | 
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nerves is exhaufted by fenfations, or whether it 


mérely undergoes an alteration in its chemical 


compofition, and becomes, as it were, natura~ 
lized, it-muft remain ‘in the nerve throughout 


the whole-of its courfe, and leave it only at one 


of its extremities. It does not, however, re- 


femble the blood in the veffels, either as to the 
“manner in which it is retained, or in which it 


moves in the nerve. There is tio evidence of 
the nerves being tubular. No phenomenon in- 
dicates that any matter efcapes from them w hen. 
they are divided. Befides, what veffels could 
have parietes fufficiently compact to retain fo 
fubtile a fluid’ as that of the nerves muft be. 
It is far more probable that it is retained in the 
nerves, in the fame manner as the electric mat 
ter is in electric bodies, by communication and 
infulation ; and that the nervous fyftém is its. 
only bonductor, while all the other parts of the 
animal body are, with refpect to it, cohibent 
fübftances. 
In whatever manner the received a@ion ig 
tranfmitted, it is neceffary, at leaft in all the 


: higher orders of animals, that it fhould be pro-_ 


pagated to the brain. But what part of the 


brain is particularly deftined to receive its He 


preflion ? Confiderable portions of that vifcus. 
have been loft by wounds, without producing 
any-ditninution in the fenfitive faculty. | When | 
wounds have penetrated farther, they have caufed 
pains’ and convulfions” which have too much 
Vo. IL, jou altered 


rig L.IX. Brain or ANIMALS WITHVERTEBRÆ: 


altered the refult of the experiment. Thefe — 
means, therefore, are not capable of refolving. 
the queftion. Ir has been endeavoured to form. 
fome conjectures founded on the firucture of 
the parts. It has been generally imagined that 
the common fenforium muft be found in fome 
Cratrai part, with which all the nerves might 
be fuppofed te communicate: fome have chofen 
for this part the pineal gland, others the cor-. 
pus callofum,; but the latter exifis only in the. 
mammalia and the pineal gland, only in red-. 
blooded animals 3 the latter even is not very ap- 
parent in all fithes. The cerebellum is the only 
part of the brain which conftantly exifls in all 
animals that have a vifible nervous fyftem; and 
on this account it might have fome claim to the. 
pofieflion of this common fenforium : but it. 
has been fuggefted by M. Sœmmering, chat a. 
folid part is not fufficiently moveable, nor al- 
terable, with fuficient promptitude, to admit — 
the impreflions of the nerves with that rapidity 
which really takes place. . Having: befides ob- 
ferved, thatall the nerves appear to arife me-. 
Nels or immediately, from the parietes of | 
the ventricies, and chat thefe ventricles always 
contain a certain quantity of water ; he has fup- 
pofed that it is precifely this fluid which an- 
fwers ail the conditions of the problem, . and 
_ that it ought to be regarded as the common cen- . 
| tre of fehlation. He) 

To trace the Nerve s motion to its centre, and 
te 


ta 
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to eftablith, with ‘certainty, what wé have hiz 
therto advanced only as conjectures; ‘more of: 
lefs probable, is a tafk which the anatomift has 
vet to perform: | ‘ | 
How does it happen that an idea or imate, of 
which we are confcious, is formed within us, at 
the moment this change takes place in the ner- 
vous fyftem? How are thofe ideas accumulated 
in our memory ? By what means is our imagi- 
nation able to re-produce them, and our judg- 
ment to combine them, draw conclufions, and: 
form abftractions from them? Thefé, and other 
effects of habit and atrention, the metaphyfician : 
may eftablith hiftorically, but the per eeen 
cannot éxplain. =” 0 | 
Phyfiology, however, fhews us that thére is: 

a certain order of corporeal motions which cor: » 
refpond exactly to thofe fenfations and combi- 
nations of ideas: ftudy, too long continued; 
produces a fenfation of fatigue in the brain. 
Certain ftates of difeafe change the natural order 
of ideas ; fupprefs, or conftantly prefent them 
_ofacertain kind; perplex and diforder theima: . 
gination ; age renders our ideas léfs vigorous; 
wine and opium produces confiderable changes 
in them. Other aliments, or other medicines, ’ 
produce lefs important altetations; but each: 
Operates according to its fpecies, and according 
to the difpofition of the fubject. Befides, the 
~ imagination and the will produce phyfical effects . 
on the body, which feem to be a repercuffion of 
| ; a iyi the 
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the influence which the phyfical changes of the 
body has onthem. 

Thefe effects of the will and the aml nation 
conflitute two other claffes of animal actions, 
originating in the nervous fyftem. ‘That whieh 
includes voluntary motion was confidered, in 


the firft volume of this work, in treating of the 


mufcular fibre: it was there fhewn that the 
nerves are the organs by which the will excites 
the contraction of mufcles, and that it is pro- 
bable this contraction takes place in confequence 
of a chemical change which the nerve produces. 
in the fibre. But is the matter that caufes this 
change the fame as that which excites fenfation, 
and is,it tranfmitted by the fame portion of 
nerve? How does it happen that, in certain 
difeafes, we preferve the free ufe of our members, 
while they are. totally deprived of fenfibility ? 
is this the confeyuence of an alteration which 
affects only the external organ of feeling, and 
not the nerve? In the night-mare, why is our. 
ftrong cefire to efcape from the imaginary. ob- 
jects ‘that opprefs us ineffectual, and why is the 
will incapable of producing Fe fmalleft motion 
in the body ? When a nerve, which has been.di- 
vided, is afterwards-united, why is motion ps 

re-eftablifhed, and not fenfation ? | 
Some have fuppofed that the envelopes of | 
the nerves form the conductor of their moving 
power, and their medullary. part that of their 
fenfibility. To the teat ons which they have ad- 
_ vanced, 
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vanced in fupport of this opinion, we may add, 
that the envelopes communicate with the ven- 
tricles by the plexus choroides, which are con- 
tinuations of the pia-mater. It muft be confefs- 
ed, however, that this idea can as oo be regarded 
only as an hypothefis. | 
‘There are effects which belong to the imagi- 
nation, as voluntary motion belongs to the will ; 
they are confined almoft entirely to a fudden 
augmentation of certain fecretions, or the ac- 
cumulation of blood in certain parts. Before 
we attempt to explain thefe effects, it is necef- 
fary to enquire how far the nervous fyftem par- 
ticipates in the purely vegetative functions of 
* our body. | 
The part it performs in that refpect is very de- 
cided. We know that the influence of the nerves 
on the vital organs, and of the latter on the 
nerves, is reciprocal. Grief, or an exceflive 
application of the*mind, alters digeftion, and 
diminifhes the fecretion of the gaftric and fe- 
minal fluids. Onthe other hand, an over-loaded | 
ftomach blunts fenfibility, and induces fleep. If 
this kind of excefs be too frequently repeated, 
ftupor feizes thé mental faculties. Too great a 
wafte of the fpermatic fluid deftreys memory, 
extinguifhes imagination, and produces extreme 
irritability and fearfulnefs. Remedies, calcu- 
lated to reftore the powers of the’ mind, give 
alfo new energy and vigour to thé vital ofgans. 
The difeafes which moft enféeble the powers of 
1 an perception 
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“perception and underftanding, alfo reduce the 
body to an inert ftate, which is fpeedily follow- 
ed by diffolution. Mental excitation is ufually 
accompanied by heat, irritation, and an increafed 
energy in al} the vital motions, 

Upon. an attentive examination of this fub- 
ject, it will appear that the part the nerves per- 
form, in all thefe functions, may be reduced to 

their influence on the irritability of the arteries: 
by preferving this irritability the nerves pro- 
mote circulation to the extremities of the vef- 
fels, and keep up all the fecretions. When the 
excitement of the nerves heightens the irritabi- 
-lity, the fecretions are augmented. 

All the phyfical changes that take place in 
the body, in confequence of the images that oc- 
cupy the mind, belong to the fame clafs of 
action. In general the mind poffeffes no influ- 
ence over the organs of circulation, and the 
will cannot ftop their motion: but when lively 
images heighten the excitement of the whole, 
‘or a part of the nervous fyftem, the mental 
influence extends to thofe mufcular fibres which 
produce circulation: thus the hope of a much 
defired event caufes the heart to palpitate. 
Voluptuous. ideas make the blood flow into 
the cells of the corpora cavernofa of the penis, 
and produce erection; anger or fhame impells it 
to the fkin of the face, whence it is driven back 
again by the re-action of the veflels : this is the 
“regfon why thefe paffions produce alternate 
è a | blufhing 
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blufhing and palenefs. Sudden terror inftantly 
‘augments the fecretion of the fluids of the in- 
_ teftines, and caufes a diarrhoea. The fight of a 
| good meal occafions a great fecretion of faliva 
in a hungry man; even mentioning victuals is 
fufficient, according to the common phrafe, to 
make bis mouth water; inthe famemanner fpeaking 
of difgufting fubfiances, ferves to ficken the 
ftomach of men of delicate feelings. Exceffive 
forrow or joy increafes the fecretion of the tears 
fo confiderably, that they cannot flow through 
the lachrymal points, but fall upon the cheek. 
In other cafes the action of the imagination 
does not extend beyond the nervous fyftem; it 
ds confined to the production of fenfations in 
certain parts of the body, independently of any 
external impreffion. Fear and uncertain hope 
‘always excite a fingular fenfation in the pra- 
cordial region. This fenfation, which doubr- 
lefs takes place in the nervous plexus of that 
region, is ufually the precurfor of that: alvine 
“excretion which is excited by the nerves pro- 
‘ceeding from thefe plexus; in the fame manner 
vas, by a contrary movement, the accumulation 
of ‘blood in the corpora cavernofa of the penis 
_ precedes that vivid fenfation which has reached 
its height at the moment of the expulfion of 
the femen. Efforts made to recolle& certain 
painful feelings which we have. experienced, 
fometimes bring papk thofe fenfations them- 
felves. Hu me 
T4 | The 
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The fufcepribility of the nervous fyftem to 
be thus governed by the imagination, may be 
more. varied than the capacity it poffeffes for 
receiving external impreffions. The age, fex, 
and health of the individual ; the manner in 
which a perfon has been educated, either with 
refpect to his body or moral principles ; the 
. empire which reafon holds over his imagination, 
and the temporary ftate of his mind, all produce 
in this refpect aftonifhing differences ; ; which 
may be compared to thofe that difeafe, fleep, 
medicines, &c. may occafion in the fufceptibi- 
lity of the nerves for external impreffions, ‘s 

There appear befides, in the nervous fyftem, 
certain phænomena which depend on the union 
of different nerves, whether that communica- 
tion be produced by cords paffing from one to 
the other, or through the medium of the brain. 
Thefe phenomena are called Jympathies : they 
_ çconfift of involuntary motions, or-rather of fen— 
fations, experienced | in places different from 
thofe that are affected. Thefe fenfations do not 
feem to depend upon the influence of the will, 
or the imagination, and frequently. exift while 
we are ignorant of the place really affected, or: 
the motion that has occurred, 

“The {neezing which fucceeds to. irritations 
of the noftrils, "fords an example of the fym- 
pathy produced by the union of nerves : the 
nerves of the noftrils, which come from the 
gy sae branch of the fifth pair, are connett- 


ed 


~ 
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ed by the fympatheticus major, with the nerves 1 
of the diaphragm, and by this means the ex- 
citement is communicated. The fneezing 
which takes place upon looking at a bright 
light, is to be afcribed to the union of the cili- 
ary nerves with the fifth pair: the irritation is 
communicated to the nofe, and thence to the - 
diaphragm. | 

3 Another example of the ee kind confifts in 
the great changes which the eyes prefent i in dif- 
ferent internal difeafes of the bady. Thefe 
changes, ‘fo important to the phyfician, are al- 
moft all produced by the union of the fympa- 
theticus major with the fifth pair, and by that 
pair with the ciliary nerves. 

Sympathetic actions occur ftill more fre- 
quently, when different parts of the body re- 
ceive branches of the fame nerve, which may 
communicate irritation. ; 

Thus tears are excited by a ftrong {mell. This 
is occafioned by the ophthalmic nerve fending 
at the fame time branches to the noftrils and the 
lachrymal gland. | 

The vomiting produced by Gén : a dupe 
into the throat, is owing to the diftribution of 
the eight pair of nerves, which go both to the | 
pharynx and the fomach. 

This eight pair, or nervus vagus, and the 
great intercoftal or trifplanchnicus, are the 
nerves which produce the greateft number of 
| this kind of phænomena, becaufe they are diftri- 


buted 
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‘buted to a great number of parts, and form 
unions with a great many other nerves; they 
have therefore been named Re ou ie aah me? 
and /ympatheticus medius. 

To conclude this brief account of the action 
‘of the nervous fyftem, we fhould alfo notice 
the influence which the nervous fyftem of two 

‘ different individuals may exercife upon each 
‘other, The abufe which has been made of this 
influence by impoftors, and the exaggeration 
‘with which it has been defcribed, have brought 
the fubject into fuch contempt, that philofophers 
can fcarcely think themfelves ation. to 
mention it. 

It muft be confeffed, that it is eureernel dif 
cult, in the experiments which have this action 
for their object, to diftinguifh the effect of the 

imagination of the perfon fubjected to the ex- 
periment, from the phyfical effect produced by 

. the operation; and the problem is frequently 
“very complicated. The effects, however, ob- 
tained on perfons who were infenfible before 
the procefs commenced, thofe that appear in 
‘others after the operation itfelf has rendered 
them infenfible, and thofe exhibited. by dif- 
ferent animals, place it beyond all doubt, that 
the proximity of two animated bodies, in cer- 
tain fituations, and with certain motions, pro- 
dices a real effect, independent of any partici- 

pation of the imagination of one of them. It 

\ alfo appears fufficiently evident, that thefe ef- 

| fects 
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_ fects take place in confequence of a certain com~ 
munication being eftablifhed between their ner- 
vous fyftems, | | 
‘Finally, it were to be wifhed that we were 
-able to compare the action of the nervous fyftem, 
in the different orders of animals, in the fame 
manner as we fhall compare its ftructure and 
diftribution : but this examination prefents in- 
furmountable difficulties ; becaufe we have no 
_ means of difcovering the manner in which ani- 
mals are affected, except by very equivocal 
marks. ; 1 
In all animals. that have nerves, voluntary 
motions, and direct fenfations, take place by 
the fame means as in man. The differences in 
their motions depend partly on the intrinfic ma- 
bility of their fibres, and partly on the difpo- 
fition of their mufcles, and the parts to which 
they are attached. Thefe differences have been 
‘ explained in the firft part of this work. 
. The differences in their fenfations depend on 
the number of their fenfes, and the perfection 
of the organs belonging to each fenfe. The 
animals that approach neareft to man have their 
fenfes equal in number to his. In certain fpe- 
cies fome of thefe fenfes are even more perfect 
in the ftructure of their organs, and fufceptible 
pf more lively and delicate impreffions than 
ours: on the contrary, in proportion as animals 
are removed from us, the number of their fenfes’ 
and the perfection: of certain organs are dimi- 
| nifhed ; 
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nifhed; but perhaps fome animals at the fame 
time poffefs fenfes of which we can form no 
idea. We thall particularly confider thefe fub- 
jects i in this fecond part of our work. , 
We know not whether there are differences in 
the intrinfic fenfibility of the nervous fyftem of 
different animals; that is to fay, whether an 
equal impreflion, applied to an organ equally 
perfect, would affect every animal with the fame 
force. This it is evident we fhall never si hie 
to learn. | 

The animals next in Dre to man Ed like 
him, fpontaneous fenfations. Images are ex- 
cited in them at times when they receive no 
immediate impreffion from external objects. 
Dogs and parrots dream; but we are not certain 
whether the very inferior fpecies of animals ex. 
perience fimilar fenfations. | 

The paffions produce effects in animals which 
refemble thofe they produce in us. Love is 
manifefted in the fame manner in all claffes ; 
terror occafions a difcharge of excrements in 
quadrupeds and birds: fear makes them trem- 
ble, and even renders infects immoveable ; but 
the other animals afford fewer examples of thie 
kind of phenomena than man, becaufe they are 
not mafters of their imagination, cannot direct 
it towards certain objects and create for them 
felves factitious paflions. Weare even ignorant 
whether their imaginations can, like ours, be 
wrought up to fuch a pitch as to make them 


experience be 


“~ 
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experience emotions of anger, defire, or fear 
from fimple ideas or fimple recollections ; and 
whether the real prefence of the objects which 
caufe thefe paffions, is not always neceflary to 
excite them in the inferior animals: we know, 
however, that thofe which approach neareft to 
us, the mammalia and the birds, have their for- 
rows. Theafflidion they feel on the abfence or 
. lofs of a companion, friend or benefactor, is ma- 
nifefted by evident figns, in the fame manner 
as they teftify their «attachment without ss 
temporary inducement. 

The fame animals exhibit frequent proofs of 
a very perfect memory ; fome even appear to 
poffefs a certain degree of judgment. 

But does any thing fimilar exift in the inferior 
claffes, and particularly in the loweft? of mbit 
we fhall probably remain always ignorant. 

With fo much refemblance in the ftru@ure of 
the nervous fyftem, in its mode of action, and in 
the number and ftructure of the principal ex- 
ternal organs, why is there fo vaft a difference, 
as to the total refult, between man and the és 
perfect animal ? | | 

Is this owing to a more accurate proportion 
inthe relative perfection of the external organs, 
fo that one does not too much furpafs. another à Hi 
or has the internal organs, in which are per= 
formed all the intermediate operations between 
the fenfation received and the movement exe- 
aan, that is to fay, the organ of perception, 

| | memory 
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memory. and judement, greater differences 
than we have yet obferved? or finally, is the , 
fubftance by which thefe procefles are effected : 
of a different nature? Thefe, it Well are not 
anatomical queftions. \ | s 
The fympathies or effects refulting from the 
connections of nerves with each other, and the 
influence of the nerves on the vegetable or ve- 
getative functions, are fubje@ to the fame laws 
in man and the other animals. pate! 


LT 
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General C api of the di Berek M ervous 
DT Cae 

Os comparing tosethés all the nervous fyftems, : 
we find only one common part, which is a fins - 
ele tubercle, fituated at the anterior. extremity 
of the fyftem, and always producing two lateral : 
and tranfverfe fafciculi or crura, which unite it 
to the reft of the fyftem. 

This part appears always to corréfpond to 
that named cerebellum in man. The cerebellum 
ef animals that have red blood and vertebra, is 
always preceded by feveral pairs of tubercles, : 
forming ufually a larger mafs than the cerebel- 
lum itfelf, and united to the reft of the fyftem 
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by two longitudinal fafciculi or crura, which are 
interwoven in crofling with thofe of the cere- 
bellum. This union takes place in. fuch a 
manner that both are confounded in the Com- 
mon mafs which forms the root of the medulla 
oblongata, and medulla fpinalis, and leave no 
fpace between them. Thefe tubercles make 
what wecall the cerebrum. They prefent con- 
fiderable differences in the various clafles of 
animals, which we fhall explain in fubfequent 
articles. 

In the White bide animals, or hote that. 
have no vertebræ, there are alfo tubercles fitu- 
ated before the part correfponding to the ce. 
rebellum ; but thefe tubercles are a great deal 
fmaller, much removed from each other, and 
connected with the cerebellum only by feparate. 
nervous filaments. The crura of the cerebellum 
leave a large interval between them, which re- 
ceives the ‘gefophagtis as in a collar. | 

The long produétion' of the brain, called the 
medulla oblongata, and medulla fpinalis, i in ver- 
tebral animals, is fituated on the back, above 
the inteftinal canal, and ts inclofed in the canal 
of the vertebræ. The two fafciculi which form 
it are intimately united, and no trace of their 
feparation remains, except a longitudinal fur- 
row before and behind. But in the animals that 
have no vertebræ, when this production exifts, it. 
is formed below the cefophagus by the union of 
the two crura of the cerebellum. Thefe two | 

| } Sere | fafcis 
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fafciculi commonly remain diftin@ throughout 
the greater part of their length, and are only 
united at different fpaces by Lots: from which: 
the nerves proceed. This production, however, 
frequently does not exift. In fome animals’ 
with white blood, which have no elongation of 
the medullary fubftance, as'in the Molufca; the 
nervous trunks, which are derived from the 
crura of the cerebellum, enlarge and form gan- 
glia, or two or three nerves unite with each 
other to produce a common ganglion; and in 
general it is only from their ganglia that the 
nerves, which are diftributed throughout the’ 
body, take their origin. 
In thofe white bladed ‘animals that have a’ 
knotted and double medullary production, that 
is to fay, the infects, the cruftacea, and certain 
worms, the nerves all arife from the knots or! 
genglia of the medulla, or from fome of thé an- 
terior ganglia of the cerebellum. 
In the red-blooded animals the nerves of the - 
fpine arife from the’ medulla fpinalis in two 
bundles of medullary filaments, which unite’ 
after the pofterior bundle has formed a ganglion. 
They afterwards feparaté into two trunks, the’ 
anterior of which communicates with the great 
fympathetic nerve by ane ot two filaments, and 
a ganglion is always formed at the place git sis 
they unite. 
The nerves of the sie do not'arife precifely ' 
in the faihe manner, the: different tubercles | 
7 eu ‘which. 
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whiekt form it, however, feem to ferve as gan- 
glia. This at leaft is evident in the corpora 
. ftriata, with refpect to the olfactory nerves; and 
inthe thalami nervorum opticorum, with refpect 
totheoptic nerves. Thenerveof the fifth pair has. | 
a particular tubercle, which is very confpicuous | 
in fifhes. The corpora olivaria may be confidered 
as the ganglia of the eighth pair. There are no 
tubercles apparently belonging to the third and 
fourth, though the refes may perhaps be aflign- 
ed to the latter. _ 

The fympatheticus major, which is ee as 
found in all red-blooded animals, exifts in none 
of thofe with white blood; unlefs we fhould re- 
gard, as that nerve, the two nervous cords which 
unite all the ganglia, and which we have called 
medulla fpinalis in the cruftacea, infects, and 

worms. — 

Were this opinion adopted, a medulla fpina- 
lis would no longer be attributed to thefe ani- 
mals, and the abfence of that production would 
then be the common character of all the white- 
| blooded claffes, 
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Articte IV. 
Defcription of the ae es Brain. 


À. The Brain g Man viewed on its Superior 
Surface. 


Wis we remove the upper part of the Cra- 
nium and the dura-mater, there appears an oval 
fubftance, the length of which is to its breadth 
nearly as 4:3. This oval contracts a little an- 
teriorly. Its convexity is pretty uniform, and. 
nearly half as high as broad. 

A deep fiffure, which receives the falx, divides © 
this oval longitudinally into two nearly equal 
parts, called hemifpheres. | 

In this view we do not fee the cerebellum, 
becaufe that part is entirely PRE a à by one 
brain. 

The furrows of this Pipe are very numerous | 
and deep. The depth of fome is equal to 0.021 
metre. They convolute in various directions. 
The parts of thefe intervals, which are vifible 
externally, are about 0.01 metre broad, more or 
lefs ; thefe convolutions have the appearance of 
a number of fmall inteftines. 

Reckoning thofe which touch the bin that 
divides the two hemifpheres, we find eighteen 
or twenty. Reckoning tranfverfely, we find ten 

or 
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_ or twelve: but thefe numbers depend upon that 
"part in which they are counted. - 

The furface by which each hemifphere is op- 
pofed to the other is plane; we find furrows in it 
as well as in the convex furface. Its height is 
0.04. The falx, which is not fo high, does not 
feparate thefe furfaces entirely ; and the hemi- 
_ fpheres unite below the falx by veffels and cel- 
lular fubftance. ©’ | 

On feparating the hemifpheres, we obferve, 
at the bottom of the fiffure, which divides them, 
a kind of bridgé of medullary fubftance, which 
extends from the one to the other, and difap- 
pears under them. It does not cover the whole 
length of the fiffure, but leaves anteriorly a 
fpace equal to one-third of its length; and 
pofteriorly another {pace which is double the 
former: the bridge then is only half the length 
of the hemifpheres. We obferve that it ‘folds 
under itfelf at both extremities. 


| | B. The Brain of Man viewed laterally. 


In this view the fuperior margin of the brain 
prefents a curved line, which refembles one half 
of an ellipfis; but its inferior margin is very 
irregular. It firft exhibits a concave line, 
which extends downward from the pofterior ex- 
tremity to the middle of the total length, which 
is alfo the loweft point. The eect which 

K 2 19 
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is entirely covered by the: pe dai is fituated 
under this concave line. 

The area of the cerebellum, viewed thus in 
profile, is fcarcely equal to one-eighth of that 
of the cerebrum ; the part of the brain fituated 
above the cerebellum, is called the pofterior lobe 
of the cerebrum; the part projecting down- 
ward, which is terminated by the before-men- 
tioned concave line, is called the middle lobe ; 
‘this line bends forward, and after being conti- 
nued ina convex form, terminates in a‘deep 


- fulcus, which is directed backward on the late-: 


‘ral furface of the brain, and completes the divi- 
fion of the middle lobe from the anterior. The 


-anterior lobe, fituated before the fulcus, occu- 


pies nearly one-fourth of the whole length of 
the cerebrum; but inferiorly, and towards the 
middle line, it is prolonged backward to the in- 
ternal fide of the middle lobe, at the depreffion 
which contains the pituitary gland. , 
. The furrows on this lateral furface of the 

‘mig are as numerous, and as irregular, as thofe 
on its fuperior part. 


C. The Brain of Man viewed inferiorly. 


. The lower furface of the human brain exhi- 
bits four eminences, which correfpond to the 
foffe of the dafs crauii: one of thefe eminences 
is fituated pofteriorly, and comprehends the in- 


ferior : 


ART. IV. Tue Human Brarn, ae i 


ferior furface of the cerebellum, the medulla 
oblongata, and the pons Varolii: the two lateral 
and intermediate eminences form the middle 
lobes of the cerebrum: the two that are fitaated 
fartheft forward, are called the anterior lobes. 

Between thefe four eminences there isa deep 
depreffion, which contains the infundibulum, » 
the tubercula mammillaria, and the origin of 
the optic nerves, and above which, in this in- 
verted pofition, we obferve the pituitary gland. 

The pofterior eminence is an irregular oval, 
the tranfverfe diameter of which is, to the lon- 
gitudinal, nearly as 4:3: this oval is deeply 
notched pofteriorly, in confequence of the di- 
vifion of the cerebellum; anteriorly, on the 
contrary, the pons Varolii forms a rounded pro- 
jection, correfponding to the depreflion 1. in the 
middle of the bafe of the cranium. 

The exterior outline of the fwo lobes of the 
cerebellum, is round; their furface is moderately 
convex, nearly équal, and has two remarkable — 
eminences, viz. one a little without, and behind 
the place where the pons Varolii lofes itfelf in 
the fubftance of the brain; and another, which 
is larger and oval at thé anterior part of the 
line by which the two lobes of the cerebellum 
join. Their whole furface is marked with flight, 
and nearly parallel furrows, about a line diftant 
from each other; their direction is almoft paral- 
lel to the edge of the lobes, except towards the 
anterior, which they cut obliquely. | 
| | Fe The 
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The proce/fus annularis, or poms Varolti, repre- 
fents a kind of crefcent ; its anterior edge. is 
convex, and almoft femi-circular; its Aba 
edge is concave. 

Its furface exhibits a ni tee the 
fibres of which are parallel to each other, and 
to both edges ; they approximate outwardly, to 
form the two horns of this kind of crefcent, and 
are loft in the cerebellum, under, or rather upon 
the little round eminence, This annular pro- 
tuberance correfponds to the bafilar fofla of the 
os occipitis : its greateft breadth is double its 
length. | 

The medulla oblongata appears Sul pe, y be- 
hind the pons Varolii, by which it, feems to be 
bound, as with a collar; its bafe is. broadeft, 
and it contracts, by degrees, fo as to reprefent 
a kind of bulb: we obferve a longitudinal fur. 
row on its middle, and another on ‘each of its 
fides; within each lateral furrow there isa flight 
oval eminence, which both together are called 
corpora olivaria: between each corpus olivarium, 
and. the middle furrow, there are fome longitu- 
dinal fibres, called corpora pyramidalia ; there is 
a {mall triangular depreffion between the bafes 
of thefe pyramidal eminences, and the pofterior 
edge of the pons Varolii. Another depreffion 
is alfo obferved between the corpora olivaria, 
which feparates them from the fame edge. The 
fibres of the portion of the medulla phlensata 
which is fituated without each corpus oliva- ; 

rium, 
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rium, are directed il id outward and for- 
ward. 

The two lateral eminences, or middle lobes of 
the cerebrum, are nearly of a triangular fhape ; 


* they are marked by irregular furrows, like all 


the other parts of the furface of the cerebrum; 
they are feparated from the anterior lobes by a 
groove, called the fifure of Sylvius, which re- 
ceives the pofterior edge of the fmall wings of 
the fphenoid bone. 

All the parts before thefe two eminences Bu 
long to the anterior lobes of the brain; thefe 
are lefs convex, and lefs elevated ; they likewife 
exhibit irregular furrows, and in this inverted 
pofition the olfactory nerves are fituated upon 
them,, parallel to the middle line oe fepa- 
rates them. 

To diftinguifh the a fituated between thefe 
four eminences, the cerebellum, and the pons 

‘Varolii, muft be preffed backward, and the mid- 
dle lobes towards the fides: we then perceive © 
the crura of the cerebrum, which are two cy- 
lindrical medullary bodies, and appear to the 

eye to be the continuation of the medulla ob- 
' longata, after its paffage under the pons Varolii: 
they touch each other by their internal edges ; 
after proceeding forward, and a little outward, 
they fink each on its refpective fide, under the 
mafs of the cerebrum, between its anterior and 
middle lobes: at this place, each of the crura | 
is croffed by one of the optic nerves, which 

| Ka: arife 
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arife from the fanie depreffion, and are directed 
forward, and obliquely inward, to unite in the 
‘middle line. Between the crura of the cere- 
brum, and the optic nerves, there is a fpace at 
the pofterior part, of which we obferve two 
round white eminences, called tubercula mam- 
millaria. The remainder of this fpace is occu- 
pied by a cone, formed of an afh-coloured fub- 
ftance, and called zafundibulum ; this cone is pro- 
longed into a flender ftalk, that adheres to the 
union of the optic nerves, and terminates in the 
pituitary gland, which, in this inverted pofition; 
is beg Deyn and covers it. : 


D. Developement of ‘the Brain. | 


To obtain a fight knowledge of the internal 
‘parts of the brain, it is neceflary to divide the 
crura cerebri immediately before the cerebellum, 
and the pons Varolii: we then find that the 
cerebrum is connected to the reft of the brain, 
by only a crefcent,-about 0,03 broad, which 
‘makes precifely the fection of the crura, and 
which occupies nearly the middle of the inferior 
furface of the cerebrum, thus feparated. 

The continuation of its fuperior margin is in- 
terrupted by the fection of the aqueduG of Syl- 
-vius, of which we fhall fpeak hereafter. On 
feparating a little the crura of the cerebrum, we 
cbferve a kind of {mall medullary. bridge over 

this 
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this aquedu@: on the fuperior furface of this 
bridge there are four eminences, which have 
been named tubercula quadrigemina. | 

The two fupérior and anterior eminences, 
called #afes, are of an oval form, and rather 
larger than the others; the inferior and pofte- 
rior, called ¢effes, are round, but they are pro- 
longed obliquely to the external fides of the 
nates. i | 

Where this prolongation meets Hie root of the 
optic nerve, which, as we have already obferved, 
croffes the crus, as it afcends obliquely. back- 
ward, we obferve another eminence, which may 
be regarded as forming a third pair of tubercles*. 
Between the teftes potteriorly, there is a fmall 
triangular frenum, which is of a greyifh co- 
Jour, and fomewhat hard. 

A little before the optic nerve reaches the Ia- . 
teral eminence of the Zeffis, it is enlarged and 
divided by a furrow intotwo parts; the moft ex- 
ternal of which forms a {mall oval tubercle, and 
afterwards feems to expand over the pofterior 
“part of the large eminence, called the ROIS 


. omervt optict. 


The fuperior furface of pe two optic thalami, 
which is fituated under the cerebrum, reprefents 
a triangular fpace, having a notch pofteriorly, 
which contains the tubercula quadrigemina; the 
fides of this {pace are round, and the middle is 

| depreffed 


® Vicq-d’azir, pl, XVI, . No. 54, 


138 L.IX. BRAIN or ANIMALS WITH VERTEBRA. 


depreffed longitudinally : on feparating the tha- 
lami, we obferve that they. are intercepted by a 
cavity, called the ‘bird ventricle: this cavity is 
allo divided: there is extended, ‘from one of its. 
furfaces to the other, a production of a pulpy 


and almoft fluid fubftance, which is named the 


Soft commiflure of the optic thalamt. | 

_ This ventricle communicates by the aquæ+r 

ductus Sylvii, which paffes under the tubercula — 

quadrigemina, with another which is under the 

cerebellum, and is called the fourth ventricle. 
The anterior part of the third ventricle pene- 

trates between the tubercula mammillaria, and 


the union of the optic nerves, to form a kind of — 
funnel of a-pulpy fubftance, which we-have al- 


ready noticed, under the name of infundibulum. 

Each fuperior edge of, the third ventricle 
is marked by a white line, which is prolonged 
backward, to form the peduncle of the pineal 
gland, which is a {mall oval afh-coloured body, | 
fufpended above the tubercula quadrigemina. 


The fame white line extends forward towards the 


lower part, and then bends fuddenly back, to 


join a thick medullary cord, which, forms one 


part of the anterior pillar of the fornix. 
À little more forward we obferve a tranfverfe 


medullary cord, which pafles from one fide of 


the cerebrum to the other, and which is called : 


. Ats anterior commiffure. 


There is another, commiffure nearly fimilar, 


ower the entrance of the aqueductus Sylvii, and 


under 
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under the peduncle of the Dé gland ; it is 
named the poferéor commiffure. The entrance of 
the aqueduct is denominated the anus. 
Between the anterior commiflure, and the 
union of the optic nerves, there is a fpace which 


-» is inclofed only by the pia-mater, and a very 


thin ftratum of that pulpy fubftance which 
lines the infide of the third ventricle : this is 
named the vulva. | 

On the outfide, and before Ha! optic thalami, 
we find two eminences, which are alfo concealed 
under the cerebrum; thefe are called corpora 
firiata, on account of their internal texture, 
which we fhall defcribe in another place. 

_ The corpora ftriata are broad anteriorly, where 
they approach the middle line of the brain ; 
they are contracted pofteriorly, and removed 
from each other to make room for the optic 
thalami; they end ina fort of tail, which. fol- 
lows exactly the outline of the thalamus, and 
? the root of the optic nerve, and are terminated 
inferiorly by a {mall obtufe enlargement ; thus 
each corpus ftriatum refembles a horfe-fhoe, 
“with one of the branches confiderably longer 
than the other. In the natural pofition of the 
brain, this horfe-fhoe is fituated on its narrow- 
eft fide, fo that the large branch is uppermoft, 
and a little more forward and inward than the 

other. - i 
In the furrow, ah feparates the corpus 
| ftriatum fran the optic. thalamus of the fame 
nose 
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fide, there is a band of medullary fubftance, 
which takes the fame courfe as the one and 
is named linea femt-lunaris. 

All the part of the cerebrum that is vifible 
externally, is a kind of appendix of the corpora 
ftriata, but an appendix which greatly furpaffes 
them in fize in man. The mafs of each hemi- 
{phere is joined to the whole external margin of 
the corpora ftriata. After proceeding down- 
ward and outward, it turns upward and inward, 
to reft on that of the oppofite fide and join the 
corpus callofum. The portion of this mafs 
which joins the inflected cauda of the corpus 
ftriatum, forms what is called the middle lobe. 

~The pofterior part of the hemifpheres, and the 

corpus callofum itfelf, bend downward, and the 
‘inflected part penetrates under the former, co- 
vering the tubercula quadrigemina and the 
optic thalami. In this manner, but always con- 
tracting, it arrives above the anterior commif- 
fure of the cerebrum, where’it is terminated by 
two medullary cords, which penetrate into the 
. fubftance of each thalamus. This fold has ob- 
tained the name of the fornix with three pillars: 
pofteriorly it is united immediately to the in- 
ferior furface of the corpus callofum ; anteriorly- 
this union 1s formed by two medullary lamine, 
which form a very thin partition, called /eptum 
ducidum. ‘The margins of the fornix extend 
“backward, feparating at the fame time from 
each other fo as to forma triangle, and defcend 
| into - 
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into the interior of the middle lobe, preferving’ 


nearly the fame curvature as the caudæ of the 
corpora ftriata. Behind each of thefe margins 
there is a fwelling of the breadth of a finger} 
which ftill keeps the fame curvature, -and is 
called cornu ammonis, or pes hippocampi: under 
the fame edge there is a greyifh ferpentine band 
which appears fringed, and is named La jim- 
briatum. — 

The inferior furface of the fornix is sein fine 
by one or two longitudinal flriz on its middle 
and anterior part. Pofteriorly we obferve fome 
tranfverfe fibres, which are the continuation of 


= 


thofe of the corpus callofum. The different | 


folds of which the hemifpheres are.compofed, 


do not join each other by their internal furfaces ; 
they are intercepted by a large cavity in each 
hemifphere: thefe two cavities are the arterior 
ventricles of the cerebrum. With refpect to their 
form, they may be compared to an Italic capi- 
tal ( fituated thus >. The vault of their fupe- 
rior branch is formed’ by the corpus callofum, 
and its floor by the corpus ftriatum: the de- 
fcending branch contains the cauda of the cor- 
pus ftriatum anteriorly, and the cornu ammonis 
pofteriorly.. The angle formed by the union of 
thefe two branches penetrates backwards into 
the portion of the hemifphere which is fituated 
‘above the cerebellum, where it forms a blind 


cavity which bends inwardly; it has received 


the name of the digital cavity: on its internal 


furface . 
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furface there is a fall eminence, called [a 
ergot Or pur. 

The two ventricles are. feparated anteriorly 
by the fepium lucidum only, and they would 
open into each other under the fornix, were it 
not for a production of the pia-mater, which we 
fhall defcribe hereafter under the name of plexus 
choroides, and which leaves them no commu- 
nication except a {mall hole near the anterior 
pillar. By the fame paffage they communicate 
with the third ventricle, and by that with the 
fourth: thus thofe four cavities may be faid to 
form only one. 

There is a fifth cavity between the two layers 
of the feptum lucidum, but it has no external 
communication. ‘This is the fifth ventricle. 

The cerebellum is connected to the reft of the 
brain by two medullary trunks, one on the right 
and the other on the left, which feem to take 
root in its internal fubftance, in order to pro- 
| duce a crucial intermixture of their fibres with 
thofe of the medulla oblongata. The fibres of 
the inferior plane of each of thefe trunks, are 
continued to form the pons Varolii, and to unite 
together on the middle line: thofe of the fupe- 
rior plane form a more flender fafciculus, which 
is directed towards the teftes, and which is join- 
ed to the fafciculus of the oppofite fide, by a 
very thin medullary lamina, called valvula ce- 
rebri. The pofterior edge of this valve is 
united to the mafs of the cerebellum. 

8 | ane 
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The cerebellum is not in conta® with the fui 
perior furface of the medulla oblongata, but is 
placed over it like a bridge. The interftice be- 


tween them is called the fourth ventricle. - 


This cavity communicates with the third by 
the aquæduétus Sylviis In the bottom of this 
ventricle we obferve an eis eee i'n ds 
called calamus feriptorius. 


The cerebellum itfelf is valviited into thréé 


parts; the two lateral, which are moft confi- 


derable, are called its lobes. The middle, 


which is the fmalleft, and concealed in the fiffure 


that feparates the two other parts, is named the 


vermiform proce/s. 


E. Sefions of the Brain. 


There are different methods of difle@ing the 
brain, in order to fhew its ftructure. Some 


fections are vertical, others horizontal and ob- 
ate 


1. Vertical SeQions. 


: The moft important of the vertical fe@ions 
is that which divides the brain into two equal 
parts, leaving the two hemifpheres, as well as 
the corpora ftriata and optic thalami untouch- 
ed; and bifecting the corpus callofum, the 
fornix, the three commiflures, the glandula pi- 

nealis, 


_ 144 L.IX, BRAIN or ANIMALS WITH VERTEBRA 


nealis; the tubercula quadrigemina, the pons 


Varolii, and the medulla oblongata. 

This fection fhows, 1ft, that the corpus cal- 
lofum, has a curvature nearly parallel to that of 
the vault, of the cranium, and that it folds un- 
der itfelf both anteriorly and pofteriorly. 2dly, 


That the fornix is a continuation of its pofterior 


fold. 3dly, That the feptum lucidum is a trian 
_ gular {pace, included between the corpus callo- 


fum and the anterior fold of the fornix. 4thly, — 
That the anterior commiflure, the union of the 


optic nerves, and the mammillary tubercle, form 


a triangle which is almoft equilateral. This 


fection alfo affords a diftinct view of the great 
{pace in the middle of the brain, which com- 


mences anteriorly at the infundibulum, then — 


forms the third ventricle, the aqueductus Syl- 
vii, and the fourth ventricle. The fection of the 
latter is triangular; that of the aqueduct is 
long and narrow; that of the third ventricle is 
nearly femi-circular, and its part which de- 
fcends towards the infundibulum, is almoft 
fquare. The divifion of the medulla oblongata 
and pons Varolii, exhibits crucial fibres more or 
lefs remarkable. We fometimes obferve a fafci- 
culus arifing near the fourth ventricle, which, 

after bending, gives origin to the third pair of 
nerves. 

A fection of the ne pe difplays fe 
medullary lineaments, reprefenting a tree with 
five principal branches, which are fub- divided 

twice 


x —— 
ee ee ee ee ee 
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twice in faeceffion: into fmaller ramifications. 
This is called ardor vite. All the parallel fec= 
tions made more towards the fides exhibit ‘the 
fame figure. gs 

- On penetrating the interiot of dite vertical 
fection, towards the external fide, we difcover 
feveral particulars. worthy of notice: 1. That 
the peduncle of the anterior pillar of the fornix 
paffes into the fubftance of the optic thalamus, 
to terminate in ché tuberculum mammillare. 2d, 
That another medullary fafciculus departs from 
this tubercle, and alfo traverfes the fubftance 
of the optic thalamus to near its fuperior fur- 
face. 3d, That the fibres of thé crura cerebri are 
continued acrofs the optic thalamus to the cor- 
pus ftriatum, and acrofs the pons Varolii to the: 
‘medulla oblongata. 4th, That a fmall greyifh 
line winds in a ferpentine manner tound the 
corpus olivarium internally. As this line is 
feen in whatever direction that eminence is cut, 
it is obvious that it muft contain a body of a 
very irregular furface, and covered with a thin 
layer of a greyifh fubftance, the fetctions of 
y oa exhibit thefe linear ofl acer 


9, Hote sontal Seétions. 


The Mofwontat fections may commence with 
the fuperior or inferior furface. 

When we cut the two hemifpheres fuperiorly 
‘at the level of the corpus soa coi we difcover 

‘Vou. If. L the 


> 


| Rareriop commis of the cerebrum extends on 
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the preateft medullary fpace that can be demon- 
{trated in the brain. The grey fubftance ap- 
pears on the edges only, all the reft is white, and 
is named the centrum ovale of Vieuffens. 

If we diffe farther downward, the two an- 
terior’ventricles foon appear. From this view 
we obferve that their anterior cornua are ap- 


proximated, while the-pofterior are removed 


from each other. 

- The corpus callofum being completely re- 
moved, the fornix is rendered vifible, and we 
can difcern very diftinétly its triangular form. 
After this we expofe the fifth ventricle, by fe- 
parating the two lamina that form the feptum 
lucidum, Then cutting the anterior pillar of 
the fornix, and throwing the fornix itfelf back- 
ward, we lay entirely open the fuperior furface 
of the optic thalami, the aperture of the third 
ventricle, the three commiffures, and the tuber- 
cula quadrigemina. ‘The eye Ha even pene- 
trate into the infundibulum. 

On making deeper fections, we obferve that 
the interior of the corpora ftriata is filled with 


white ftriæ, which feem to arife from the optic. 


thalami, and through them from the crura of 
the cerebrum. From the white ftriæ being fe- 
parated by others of a cineritious colour, thefe 
eminences have obtained the name of corpora 


firiata. 
Penetrating ftill hens we obferve that the 


each 
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' -eachfide into the fubftance of the optic thalami, 
in a white line fomewhat refembling a bow. 
The pofterior Commiffure is loft almoft as foon 
as it enters the fubftance of the optic thalami. : 
: The tubercula quadrigemina, divided hori. : 


. zontally, prefent an almott uniform greyifh fub- 


ftance. 

The horizontal fections of the cerebellum ex- 
hibit fome white lines pafling from right to left, 
and which are precifely thofe that form the 
arbor vite in the vertical fections. 

The horizontal fections of the medulla hy 
longata, and pons Varolii difplay the fame di- 
rection in the fibres as we have already defcrib- 
ed. Thofe of the crura of the cerebrum have a 
dark brown {pot internally. 

On making horizontal fections in the eine 
_ furface, we difcover feveral remarkable circum- 
ftances; 1. The pofterior fold of the corpus cal- 
lofum, which forms inferiorly a large roll behind 
what is properly called thefornix. 2. Thetwocor- 
‘pora fimbriata, each of which proceeds from one 
of the extremities. of this roll, and extends to | 
. the pofterior pillars of the fornix, the curvature | 
of which they exactly follow. 3. The fection 
ofthe crura of the cerebrum, inwhich we obferve 3 
the black ni which in this view appears femi-_ 
‘circular. 4. In this manner we fhew the infe- 
rior furface at the fornix and /yra in the natural 
fituation. Laftly, on removing the fornix, we 
difcover the inferior furface of the corpus cal- 

| L 2 a lofum, 
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lofum, that is to fay, the roof of the lateral or 
anterior ventricles, to the middle part of which 
the feptum lucidum adheres by ne two laminæ 
of which it is compofed. 


FE. Of the Origin of the Nerves. 
‘LT The Olfactory Nerve. 


"The olfactory nerve lies under the anterior 
lobes of the cerebrum, in a furrow near and oe 
tt to the middle line. 

The anterior extremity, which is Aiiaced | 
upon the cribriform lamella of the os ethmoides, 
confifts of a grey fubftance. The remainder of 
the length of the nerve is white, and of a trian- 
gular prifmatic fhape. Its bafe is enlarged and 
divided into three roots, diftinguifhed’ by an. 
equal number of white filaments, which termi- . 
nate in the grey fubftance of the brain. That 
which is internal is direéted outward, until it 
reaches the fiffura Sylvii, where it is loft. The 
external afcends upon the internal furface of the 
hemifphere as far as the corpus callofum. ‘The 
middle one is much fhorter than the other two, 
and is even fometimes wanting. — 


2. The Optic Nerve. er 
: The optic nerve evidently arifes by the fibres, 


which we oleh at the fu i part of the optic 
à 7  thalami. - 
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thalami.. It defcends outwardly, and furrounds, 
in the form of a ribbon, the crura of the cere- 
brum, from which it is feparated on its internal 
edge, but united to them by its external. It 
approaches to the middle line before the infun- 
dibulum, where it is intimately united with its 
correfpondent nerve, in fuch a manner that 
neither the eye nor the knife can difcover whe- 
ther they crofs each other, or are only fimply 
joined. After this union, they feparate again 
to go out of the cranium by the optic foramina. 
The portion which | is anterior to their union is - 
CY eRCal. 


3. The Ou Rs Nerve. 


This nerve arifes hear the middle of the crus 
_of the cerebrum, a little before the pons Varolii, 
but its origin may be traced into the body of the 
crus. It is a medullary filament, which, in 
afcending, bends backward under the floor of 
the fourth ventricle. It has been erroneoufly 
fuppofed that this filament proceeded to the tu- 
berculum mammillare. ‘This nerve is directed 
a little towards the fide, in order that it may 
pafs out of the cranium by the fpheno-orbitar 
fiffure, after it has traverfed the dura mater. 


L 


"NA The Pathetic Nerve. 


Série Slane behind the teftes, at the fide 
of the little frænum, form. the origin of this 
LR T nerve, 
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nerve. Farther back, on the valvula cerebri, 
we obferve feveral white fibres, fome of which 
extend to the pons Varolii, and the others di- 
verge, more or lefs, from that direction. Thefe 


fibres fometimes appear to contribute to the for- 


mation of the nerve. 


This nerve pafles between the middiedobe of 


the cerebrum, and the adjacent part of the pons 
Varolii, and the crus. After a pretty long curve, 


‘it goes out of the cranium by the fpheno-orbitar 


fiffure, behind the pofterior clinoid procefles. . 


5. The Tri-facial Nerve. 


Each nerve of the fifth pair arifes from that 


part of the crus cerebelli which contributes to 
form the pons Varolii, very near where the crus 


paffes.out of the cerebellum, M. Soemmering 


afferts that it may fometimes be traced into the 


fubftance of that crus, until it is loft under the 


floor of the fourth ventricle. It is very foft at 
its origin, but it foon becomes very hard, and 
is divided into a number of filaments, arranged 
in the form of a flat ribbon. This ribbon is 
compofed of three fafciculi, on which account 
the nerve has received the name of /rigeminous or 


tvi-facial. Thefe fafciculi themfelves have each 


a particular name, viz. nervus ophthalmicus, 
maxillaris fuperior, and maxillaris inferior. 


a 


6. The | 
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6. The Abduttor Nerve. 


The fixth pair of nerves commence on the 
_ pofterior edge of the pons Varolii, by fome fila- 
ments which come from the fulcus that fepa- 
rates that pons. from the corpora. pyrami- 
dalia. Some of the filaments appear to rife from 
_the pons itfelf. They proceed directly under the 


pons Varolii, advancing towards the {pine of the 


os petrofum, where they penetrate the cavernous 
finus, whence they are tranfmitted to the orbit 
in the manner we fall hereafter explain. 


| 7. The Autos Nerve, or Portio mollis of the 
Seventh Pair. 


- The acouftic or auditory nerve appears to 
commence by feveral white fibres, which we 
obferve.on the inferior furface of the fourth ven- 
tricle, and which vary in number from two to 
five. Thefe filaments approximate and defcend 
to the fides of the bafe of the medulla oblon- 
gata, and there form the origin of this nerve, 
which feparates from the mafs a little more out- 
wardly than the preceding. It is conveyed into 
the internal ear, where we fhall follow its diftri- 
bution in the article on the fenfe of hearing. 


L 4 | 8. 4! he 


| 
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8 The Facial Ware or pie dura of the 
Seventh Pair. | 


This nerve derives its origin For the ee 
which feparates the pons Varolii from the me- 
dulla oblongata, a little more outward than the : 
corpora olan: It arifes by a flat portion, and 
by another which appears fomewhat more fi- 
brous, but which is intimately united with the 
former. It enters the canal of the dura mater, 
which is common to it, and the portio mollis, 
with which it pafles into the meatus auditorius 
internus. 


9, The Gloffo-pharyngeus, par vagum, and nervous 
fpinalis or acceflorius, commonly called the 
Nerves of the Eighth Pair. 


| The gloffo- pharyngeus, and the vagum, arife 
from the fulcus, which forms the external boun- 
_ dary of the corpus olivarium. The gloffo-pha- 
ryngeus is fituated fartheft forward, and is com- 
pofed of three, four, or five filaments. The va- 
gum is formed by a far more confiderable num. 
ber, which occupy all the reft of the fulcus.. 
The fpinal nerve is formed by feveral fila- 
- ments which arife on the fides of the medulia 
fpinalis, as far down as the roots of the fourth, — 
fifth, and fometimes the feventh cervical nerves. 
Jt approaches the vagum, and paffes with it and 
the gloffo- -pharyngeus NEUSE the foramen- “la. 
cerum pofterius. 


40. T be 
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KAO: The Great H ‘ypogloffial Nerves. 
CT hefe form the twelfth pair, though hey are 


. generally demonftrated as the ninth, : Each 


nerve arifes from the medulla oblongata, a little 


_ below and between the corpora olivaria and py- 


ramidalia, by a great number of {mall filaments 

which make a kind of circle. Thefe filaments © 

prefently unite into two or three fafciculi, which 

pafs through the os occipitis by. the anterior 
gondyloid fomineR. 


| Act V. 
Of the Brain of Mammalia. 


Tue brain of the other mammiferous a itt 


contains precifely the fame parts as that of man, 


and thofe parts are difpofed. i in a fimilar order : 
it varies, however, in the proportion it bears to 


the reft Ps the body, to the cerebellum, and qu 


the medulla oblongata; in its general form;. 


its circumvolutions; in its internal velo. 


ment; and laftly, in the differences which its 


“ 


bafe and the origin of the nerves exhibit, 


1. Propor tion of. the Mafs of the Brain to the 

| reft of the Body. 
It is very difficult, if not impoffible, to efta- 
Him this proportion in a comparative manner, 
| _ becaufe 


154 L. IX. BRAIN or ANIMALS WITH VERTEBRZÆ, 


becaufe the. weight of the brain remains the 
fame, while that of the body varies confiderably 
} according as the animal in whom the compari~. 
fon is made, is fat or lean. Thus the proportion 
of the weight of the brain to that of the reftof . 
the body, has been ftated by one author to be 
in the cat as 1 to 56, and by another as 1 to 82; 
in the dog as 1 to 305, and asi1to 47, &c. © 

* The following is, however, a table of thefe 
proportions, collected from different authors, 
and from my own obfervations. It will appear 
that, all things confidered, the fmaller animals 
have the brain proportionally the largeft ; that 
man is furpaffed in this refpect only by a {mall 
number of animals, all of which are lean and 
meagre, as mice, fmall birds, &c. ; ; that among 
the mammalia, the Rodentia have in general the 
Jargeft brain, and the Pachydermata the fmalleft ; 
-and that cold blooded: animals have it infinitely 
fmaller than the warm blooded. . 


Man th nT eh See a ae, 
according as he is young or old. 


ORANGS. 


Long-armed ape, or gibbon += … = eh 
| SAPAJOUS. _ ee 
» Orange monkey (simia sciurea) ‘ asl JADE 
Capucin monkey (simia capucina) 0 ey oan CONS 
Striated monkey (simia jacchus)  - NS 
Four-fingered monkey (simia paniscus)  - © wy. 
| GUENONS. 
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if GUENONS, : 
Malbrouck (simia faunus) young + ~- ey setae 
The green and red'‘monkeys - = (8 © oF 
Varied monkey (simia mona)  - DR: 
- White no. monkey (simia tite) - wo ae 
Le MAGOTS AND MACAQUES. 
‘Hair-lipped monkey, ob inacagie >) Fe a 
Barbary ape, or magot  - = ne Lx 2 
Papion, or great baboon mi. TL Le) ay | 
MAKIS. , 

Ring-tailed maucauco, (lemur cata) young - gr. 
Vari (lemur macaco) -  - + 
CHEIROPTERA. 

Great bat (vespertilio Bol cist Du LU Te 
PLANTIGRADA. 

Mb em te) mure eee ae dia 

Dear 8 nie Ni et Me ET UN mt A ape 

Le Hedge-hog ee - = = ~ rs 
AR CARNIVORAS. 7 à 

D intel ent ee 10 FT eee TOY soe 

Fox = = ey _ al = = = TÔT 

Wolf | = - = nt Sua Te LA |! = =o 

Cat ee eo 55 ve 

Panther | = ri = = ; = = = ety 

Martin 4 = = = ‘= x 


Ferrets th eh PANES 1h 5 me cs 


_ RODENTIA. 
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RODENTIA. 
Beaver à 0 eh ONU he OR ey m4 LS 
Hare’ .,« ME fee - Basses oe wie eee 
Rabbitua Ne yay Wn ù DH Meal Vg a 
Ondatra, or Musk beaver i de = er 
Rae rte PA ATEN 3 À JC NG wr 
Mouse - - ~ = eu tte F7. 
geld mouse, 5 "a yl pe el a dira: tin dl 
Fe PACHYDERMATA. 

Elephant ~ is à se hee ME ae 
à Wild boar - - - = ek tile 
Hogs Domestic hog  - Sia aie renee 


Siamese hog a, “ARR EEE 


RUMINANTIA. 

Stag SUR Ar - d = - re Ju 
“Roe, young ® -”" - HUE UN} MOTS 
Sheep Fa MU es fh fi js Ca 7 rt 

ap ee tl M i SN +, et eee 


Calf SA SO OM QT à ss 3 É Han "à 


SOLIPEDA. 


Horse \ < ¢ = Bens © alii fe amit an 
Ass ty NE i Lin’ A wae 27 PAP bain oe gs 

Ue ay AOE T ACE A, 
Dolphin + = - - =) 2 5 oy wis 
‘ Porpoise = ~ =. æ Es DL = 1 * 


# To prevent thé neceffity of returning to this fubjeét in the 
articles that treat of the brain of the other clañes, we fhall fub- 
join 
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2. Proportion of the Brain to the Cerchellum 
| and Medulla oblongata. 


"The proportion of the weight of the brain to 
the cerebellum and medulla oblongata, may be 
. obtained 


= 


. join a table of its proportion to the reft of the body in fome 
birds and reptiles. It is taken partly from Haller, and partly 
from our own obfervations. 


BIRDS, À 

Faro Fe Sate À al ÿ SEA 

Sparrow - me ire . =. $ we 

Canary-bird =» ey ie ge PTE RARE of <r. 

Sifkin - fe ae de ANS APR ET £ oe 

Chaffinch a = % 2 À x a ab 

Redbreatt He x ‘4 - 4 a ae 

Blackbird - = 3 . & : - gk 

Cock | = = - = ~ - - = aS 

Duck: - = : = = = = a x3 
| REPTILES, 

Land tortoife HONE we a 23 - 4 

Sea torteife ei) ue a 


Collar fnake = « 4 eget 
Frog = RARE 


- F : 4 < 175 
FISHES. 

White fark (fquslus carcharias) # A aT cage 
Great dog-fith (fqualus caicyla}: | > ER ee 
Tunny (fcomber thyonus) > te rp me er thee 
Pike Rp ens arse # = 3 k gen 
rer oT eRe ES LES a CeO Tae 
Silurus glanis = i : 
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obtained with precifion, becaufe no variation in 
_ the health, corpulence, &c. of individuals, has 
any apparent influence on thefe parts. 

- This proportion is more confiderable in man, 
than in almoft all the other mammalia, as will. 
appear from the following table. The Roden- 
tia have the cerebellum largeft, in pagiashean 
to the Brain | | 


Mo, man, the cerebellum is to the brain, 


: as ~ er’ AN aw pin Ie 9 
Orange-monkey  - %- > - = 1:14 
Capucin-monkey =. D EE oy I: 6. 
Magot = - <= - = 1: is 
Barbary-ape, or Baboon - = FT 
Maried aon key ict f= ee ii er Te CR ES 
Dog  - ~ he ~ PPR AO 
Cat - oo - - - = rm ies Tale 
NiO oo a = tal WY, i re 44 
Beaver»  - %, 4 “ a re L 
Rat = ~ = ins be à I: 37 
Moufe = sé 5 in a 3:2 
Hare), .'~ - - - - - 1: 6 
Wild-boar ie me ss ft ae 
Ox se a - - - > P2199 
Sheep” - = Ps a ee 
Horfe ~ i se ks dt or 


The: proportion LE the brain to the reduié 
oblongata, is eftimated by the meafure of their . 
diameters. M. EN and M. Ebel have 

6 : fhewn, 
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fhewn, that this proportion is more in favour 
of the brain in man, than in all the other ani- 
_ mals, and that it is an excellent criterion of the 
degree of intelligence an animal enjoys; becaufe 
at is the beft index of the pre-eminence which 
the organ of reflection preferves over thofe of 
the external fenfes. There are, however, fome _ 
exceptions to this rule ; and that which the dol-. 
phin affords, is very remarkable. | 

We fubjoin a table of the proportions be- 
tween the breadth of the medulla oblongata, 
-meafured at its bafe, and the greateft breadth of 
the brain in fome animals. | 


In man, the breadth of the medulla oblon- À 
_ gata, behind the pons Varolii, is to that of 


.* the brain as - dE US 5 Oe 
Short-tailed Macaque : = 7 = - x: § 
Chinefe-monkey : = : = Tig ag 
Dog a EU ee D ine, Geen 
Wc} ieee pig iN ey a ap 3:18 
Cat Ks - - mou 4815022 
Rabbit. ain ms Jag 
POET ue mo we a) ae I: 3 
BORE Sie i om et RAS ET à 
Ram PRAGUE = = Lista 10 
Stag Le - - ~ DES 
Roe a "4 = LIP 
Ox “a. PEO. LOK ete ees eg 
Ralf ‘> NRA ie) Eh prie 2 s, 
Duc : lc 4 NOR Sans Horfe 
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Horfe | mb Bee) Th ae Mier is” 8:21. 
Dolphin : à on PERT TUNIS TR 


3! General F ah 


The differences in the general form of the 
brain, depend principally on a greater of lefs 
magnitude, and development of the two pro+ 
ductions of the corpora ftriata, called the he- 
mifpheres ; thefe parts are thicker in every di+ 
rection, in man, than in any other animal, and 
hence the peculiar rotundity of his brain. 

The brain begins to appear flatter in the mon- | 
_key kind; their hemifpheres are lengthened | 
backward, like thofe of man, to form the pof-. 
terior lobes which lie on the cerebellum. In all 
the other quadrupeds, however, commencing 
with the Sarcophaga, the hemifpheres are not 
only fmall, and confequently the fiffure which 
feparates them of little depth and the upper 
furface of the brain flat; but the middle lobes 
are much lefs convex inferiorly, and the pofte~ 
rior do not exift at all. The cerebellum appa 


uncovered behind the cerebrum. 
| With 


:* We fhall here add a.ftatement of the proportion of the fame 
parts in fome birds. 


Falcon cot ie ay fio thas “ 13 % 34 


Qwl ie = & = à # 14 : 38 
Duck oom ea A rice i 21) NE © 
Turkey _ UT PTE - 12:33 


‘Sparrow - - enh edentiony! 1-7-3 We 


my 
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With refpect to the external fhapé, the brain 
of monkies very much refembles that of man, 
in. confequence of its oval form ; but in the Sar- 
 cophaga it is proportionally narrower anteriorly, 
and. approaches more to the triangular fhape. 

This is particularly apparent in the dog and the 

“Ppa Hi 1" ETS 

: Some Rodentia, as the Kees and the rabbits, 
| ratty alfo this form; but others, as the deaver 
and the porcupine, have the cerebrum almoft cir 
cular. 

In the other Mciivelind kinds, the brain is 
generally of an oval form, broader behind than 
before. | * 

The Pre of the dolpbin is of a very ex- 
cheb nativity fhape; it is very large, and covers 
the cerebellum fuperiorly: it is rounded on 
every fide, and almoft twice as broad as long. | 

The cerebellum of man having its middle 
lobe concealed under the other two, feems at 
firft fight to have no more than two lobes, the 
general outline of which is nearly round: 

In the other animals, even in monkies, this 
middle lobe is proportionally larger, and is 
vifiblé externally. It is equal to the other lobes 
inthe Rodentia: we find it proportionally fmaller 
in the dolphin than in monkies, 


4. Circumvolutions. 


The circumvolutions of the Brain are deeper | 
Vou. IL + eee NE 1m 
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in man than in any other animal, and very few 
have them fo numerous. 

They are much fewer in the le kind, par- . 
ticularly in the J'apajous : the pofterior lobe-has 
{carce any, except in the jocko and the gibbon, in 
which that lobe is feparated from the reft ante=. 
riorly, by a very diftinct tranfverfe fiffure. 

_ In the Sarcophaga, the furrows of the brain 
are pretty numerous, and exhibit a certain or- 
der, which is preferved throughout the greater 
number of fpecies; we obferve, pofteriorly, 
two on each fide, parallel to the middle. line, 
and a fhort one anteriorly, which croffes it... 

The Rodentia have, in general, no fenfible 
circumvolutions; their hemifpheres are almoft 
entirely {mooth, or exhibit only very flight fur 
rows; but we find a number of convolutions in 
the hoofed animals, and particularly in the Bis 
minantia and the hor/e. 

. The dolphin has numerous and io 
volutions. | 

All the other du AVE like man, the 
furface of the cerebellum marked by tranfverfe 
furrows, parallel and adjoining to each other; 
but they differ amongft themfelves with refpe@ 
to the other furrows, which divide the cerebel- . 
lum into lobules, and which feem to form cir- 
cumvolutions fimilar to thofe of the cerebrum. 

They are fomewhat numerous in the Sarco- 
phaga, the Ruminantia, and the Solipeda: we 
obferve.fewer. in the other orders... i cig 
| _$. Develop- 
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or Development of the ened Parts of 3 the: | 
Brain 1 in Mammalia. 


The tubercula quadrigemina are BtePortion? 
ally larger in thé animals’that are removed from 
man, and are very confiderable in the herbivo- 
rous kinds, whether Rodentia, Ruminantia, or 
Solipeda ; all thefe herbivorous animals have 
the sales round, and much larger than the /efes ; 
this renders it probable that thefe tubercles 
were fo named by the ancients, in confequence 
of their being firft obferved in animals of me 
order. | | | 
In the pion bang “ee yetpeaive proportion is 
nearly the fame as in man; but in the Sarco 
- phaga, the 7. are A aid 3 than the 
Rales. 

Inthe dolphin, they are at leaft triple the: fize 
of the nates. — 

The tubercles which we have seitiiea. out as 
forming a third pair in man, become, in the /e- 
murand the dog,~as large as thofe of the other 
pairs ; but they are very little, or not at all, rise 
ear in the Ruminantia. — 

The optic thalami, the third and fourth ven. 
tricle, and the pineal ene prefent no rh 
able peculiarities. | 

~The corpora ftriata do not differ; except a 
little more or lefs in breadth. The fame ob- 
fervation applies. to the corpus callofum and 
the fornix. The cornua ammonis are in general 

M 2 propor- 
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proportionally larger in the quadrupeds; there is 
no fwoln appearance on their furface, as in man. 
The anterior ventricles have no digital cavity 
except.in man and the monkies: that part ex- 
ifts in no other mammiferous animal; its ‘pre- 
fence depends on that of ihe she ge lobes. . 


6. Nag the Bare of the ph and the Origin 
DU the Nerves. 


- The rey of the Sita prefents ne) Fewer: 
htaités in quadrupeds than in man; the 
infundibulum is not fo deep; the middle Lots 
and the pons Varolii, are lefs prominent ; the 
corpora pyramidalia are extended farther back- 
ward. With refpect to the nerves, we obferve 
no remarkable differences, ee in the olfac- 
tory. | | 
In the monkies only, the olfactory nerve is, as 
in man, diftinét at its bafe from the mafs of 
the brain, and forming a medullary filament. 
In the other animals we perceive only fome whit- 
ifh marks, and, inftead of the nerve, a large afh- 
coloured eminence, which fills the ethmoidal 
foffa, and contains a cavity which communi- 
cates with the anterior ventricle ; this eminence 
was Called, by the ancients, .caruncula mammil- 
Jarvis. nek 

‘The dolphin has no olfactory nerves, nor any 
thing that fupplies their place. : It is the fame 
in feveral other Cetacea. tbe i ati 

It 
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“Tt refults from thefe. obfervations, that the 
peculiar character of the brain ‘of man, and the 
monkey, confifts in the exiftence of the pofte- 
rior lobe, and the digital cavity: that of the 
brain of the Sarcophaga, in the {mallnefs of the 
_ nates, in proportion tothe fefes ; that of the 
brain of the Rodentia, in the largenefs of, the 
nates, and in the abfence or little depth of the 
circumvolutions ; that of the brain of hoofed 
animals, in the great fize of the zates; and» the 
numerous and deep convolutions; that of the 
brain of Cetacea, in its great height and breadth, 
and in the total abfence of the olfactory nerves. 
Thus it appears, that all the herbivorous animals 
_ have the zates larger than the ¢efes, and that itis 
quite the contrary in the carnivorous. Only 
man, and the quadrumana, have nerves, which, 
in propriety of language, can be called olfac- 
tory. In the true quadrupeds, they are replaced 
by the caruncule mammillares; and they are 
entirely wanting in the Cetacea, | 


ARTICLE AES 


Of the Brain of Birds. 


Tue brain of birds : is diftineuithed at the firit 
view, by being formed of fix maffes or tuber- 
çles, all. vifible externally, viz. two hemi- 

M 3 _ fpheres, 
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fpheres, two optic thalami, a cerebellum, and a.- 
medulla oblongata. — radia een 
The two hemifpheres eh the pre ofa 
rounded heart, the point of which is’ directed 
forward: theoptic thalami are two round: tus 
bercles, placed under the: hemifpheres, but are 
not enveloped by them: the cerebellum is only 
a fingle lobe, compreffed laterally : the medulla 
oblongata has neither corpora pyramidalia nor 
olivaria; nor pons Varolii ; it reprefents adarge. 
fmooth furface between the two optic thalami : 
the crura of the cerebellum pafs into: it mimes 
diately, without forming any projection. . >. 
There are no circumvolutions. on the hemi- 
fpheres, nor on the optic thalami; but the cere- 
bellum has fome tranfverfe lines parallel, and 
_clofe together, as in the mammalia, : 3 
Birds want the corpus callofum, fornix, and 
feptum lucidum... On feparating the ‘two. ‘he- 
mifpherés, we: obferve that they are diftin& 
throughout the whole of their height, and that 
they do not unite to each other except pofte- 
riorly towards the anterior commiflure of the 
cerebrum. ‘The furface, by which they join, 
prefents fome white radiated lines, which: are 
derived from this commiffure; that furface is 
formed by a thin partition, which ferves as the 
internal parietes to theanterior ventricles. This 
partition is, as ufual, a fold'of the appendix of 
‘the corpus ftriatum, which appendix is very 
fmall in fy falda! in which the corpus ftriatum 
‘ : i forms 
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‘fotitis ‘in Tele dinoft thé Wholé ofthe hemi- 


fphere. It takes the figure of a kidney, but has 


no cauda. Thé anterior ventricles alfo are not 
inflected downward, as in the mammalia, and 
confequently there is no cornu ammonis. Be- 
_ hind their internal partition there isa fiffure, 
by which they communicate together, and with 
the third ventricle, if the plexus charoides pre- 
fent no obftacle. 
_ The anterior commiflure is ptotinped on each 
fide into the fubftance of the hemifpheres, as in 
man and in quadrupeds. 

The third ventricle is fituated between sh 
optic thalami; the white lines which bound it 
fuperiorly are prolonged, as ufual, to form the 
peduncle of the pineal gland. There is an 
anterior and to ia cy segues Lara are 
white. | Ë eS 

The bottom of bé third ventricle communi- 
cates with the infundibulum. Its pofterior part 
communicates likewife with the fourth ventricle, 
but the arch placed over the aquæduét of Sylvius 
‘does not fuftain the. tubercula quadrigemina. 


Tt is a fimple thin lamina, which is merely the 


valvula cerebri extended farther forward. 

The fourth ventricle refembles that of mam- 
malia, and has alfo the longitudinal impreffion, 
called calamus fcriptorius. 

The optic thalami contain each a panthicde 
which communicates with the others by the 
aquaductus Sylvii. 1 

M4 There 


* 
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There are no mammillary. tubercles or emis 
nences. The corpora ftriata do not exhibit al- 
ternate white and grey ftriæ internally. The 
arbor vitæ is lefs complex than in the mam- 
malia. 

Between the corpora - aie ae the optic 
thalami, there are four round eminences which 
are better diftinguifhed in the oftrich than in 
other birds. The firft are fituated before 
the anterior commiffure, even in the, anterior 
_ventricles. The others are ‘behind that com- 
miflure, and project into the third ventricle, 
nearly at the place where the foft commiflure i + ; 
fituated in the mammalia. There is nothing 
analogous to thefe tubercles in the human 
brain, but we find fimilar ones in that of fifhes. 

The olfactory nerves arife from the point, of 
the hemifpheres, and do not come from their 
bafe as in the mammalia ; they appear to be a 
mere continuation of thefe bodies. / 3 | 


The other ner ves of the brain do not differ i in 
their origin. 


x 


C4 


ARMELLE VIT. 


Of the Brain of Reptiles. 


Au the parts of ae brain of reptiles are" 
fmooth, and without circumvolutions. The 


optic 
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optic thalami are fituated behind the hemi- 
fpheres, but are not covered | bythem. They 
contain each, as in birds, aicavity which com- 
municates with the third ventricle. AL theex. 
tremities of this ventricle, we obferve the an. 
terior and pofterior commiflure, but there is no 
foft commiffure, nor tubercula quadrigemina. 
In the forioife the hemifpheres,form an oval, 
Their anterior part is feparated from the pofte- 
rior ‘by a fulcus, and reprefents a kind of bulb, 
«which ferves as a root to the-olfactory nerves. 
The fize of this bulb is about equal to one-third 


of the hemifphere. The interior of the hemi- 


{phere is, as ufual, excavated by.a ventricle, and 
contains a.fubftance analogous to the corpus 
ftriatum, and which pretty PAU refembles in 
its form that of birds. | 

The optic thalami arc not larger hath the 
bulbs of the olfactory nerves. Their form is 
nearly ‘round. They extend downward and for- 
ward, under the hemifpheres, to produce the 
optic nerve. The valve of the cerebrum is fi- 
tuated between them and the cerebellum. No 
tubercle is either placed.above it or before it, 
and it gives. origin, : as ufual, to the fourth pair 
of nerves. 

Before the optic thalami, : and under the po- 
{terior part of the hemifpheres, there is a tuber- 


cle which correfponds to as we have remark- 
ed in birds. 


The cerebellum is nearly hemifpherical. The. 


fourth 
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fourth ventricle penetrates a confiderable ep 
into its fubftance. 

In the frog the hemifpheres are : longer and 
narrower. The optic thalami are larger in pro- 
portion to the hemifpheres. Their ventricle is 
very diftinét. It is the contrary in /alamanders, 
which have the optic thalami very fmall, and 
the hemifpheres almoft cylindrical. 

The cerebellum of thefe two kinds of reptiles — 
is fat, triangular, and lies pofteriorly on the 
meduila oblongata. 

_. En thé /érpents the two hemifphéres form to- — 

gether a mafs which is broader than long. The 
optic thalami are almoft round, and one half 
lefs than the hemifpheres behind which they 
are fituated. The olfactory nerve ‘has no appa- 
rent bulb. The cerebellum ‘is exceedingly 
fmall, flat, and in the form of a portion a a 
circle. | 

In all thefe animals the inferior furface of the 
brain is nearly fmooth. The optic thalami 
make no projection downward, and the pons 
Varolii does not exift. 

The olfactory nerves arife, as in He from 
the anterior extremity of the hemifpheres. The 
optic nerves feem to derive their origin from a 
common eminence, fituated under the middle of 
the hemifpheres. The other nerves exhibit no 
particularities as to their origin. 


a 


ARTI= 
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Arricre an 


. Of the Brain of Fi she, | 


D different lobes and tubercles whieh com=- 
pofe the brain of fifhes, are fituated behind each 
other, in fuch a manner that the whole, inftead 
of appearing as one common mafs, more or lefs, 
approaching an oval form, refembles a kind of 
double chaplet. This comparifon is more pro- 
perly applied to the brains of fith, than to thofe 
_ which we have juft noticed, on account of the 
greater number of thofe tubercles or lobes. 

The cerebellum is always fingle. It.is pro- 
portionally larger than in. warm-blooded ani- 
mals. It even gh tr ini eh the hemi- 
fpheres in fize. 

The two hemifpheres always exift. They are 
generally of an oval form, without any apparent 
circumvolution, and each contains a ventricle, 
the floor of which prefents an elevation analo- 
gous to the corpus ftriatum. 

~ The optic thalami are conftantly : fituated, as 
in birds, belowthe hemifpheres. They are fmaller 
than the latter, but each of them alfo contains 
ventricle. 

On the two fides sé the origin of the medulla | 
oblongata, behind the cerebellum, there are al- | 
fu always Fe tubercles, which appear to 


form 
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form the origin of feveral pairs of nerves, and 
which are often as large as the hemifpheres. 
There is fometimes a fingle tubercle between 
them, which feems to Fa a fecond cereals 
lum, bs 

The olfactory nerves, at their origin, form 
fwellings or knots, the number of which varies, 
and which are frequently fo large that fome 
authors have miftaken them for the real brain. 
_ Finally, in feveral fifhes there are under the 
common, arch of the hemifpheres, fometimes 
two, fometimes four tubercles, which vary in 
their figure and proportions}. but which would 
prefent. a ftriking analogy to the tubercula qua- 
drigemina, were they not like thofe that refem- 
Hé them. in birds, fituated before and above the 
optic thalami. 
_ The brain of fifhes is ide very fmall in 
proportion to their body. It never completely 
fills the cavity of the cranium. The furface of 
the hemifpheres is always {mooth. The cere- 
bellum and its lateral tubercles occalianally: ap- 
pear rugous. | 

The Did may vary in the different kinds of 
fifhes.. 1ft. In the number and form of the tu= 
bercles of the olfactory nerve, 2. In the num=. 
ber and form of the eminences contained within. 
the era 3. In the form of the cere- 
bellum. 4. In the tubercles which are fituated 
behind the sh ri We proceed to examine 


it under thefe different points of view... Rs 
Tar pe 


a sn VIIE. re drag 
pr T he Ti ubercles of oe Olfuéery À y ] Ver ves, 


In the ra) FRE the foarks the ‘tubercles are 
united into.one mafs of various Jengths, but 
_which is more than double the fize of the he- 

mifpheres. It contains no cavity, and its infide 
_ is entirely formed of a homogeneous medullary 

fubftance. The olfactory nerve, properly fo. 
called, arifes from eachof the lateral parts of 

this mafs, which féveral authors have defcribed 
as the cerebrum, and others as its anterior lobes. 

“Thefe tubercles are long and narrow in the 

flurgeon: they are fimple, oval, and fmaller than 
the hemifpheres in/the dump fi and the moon fjb 

(Tetrodon mola Lin. ) The genus gadus, that is to 
fay, cod, whitings, &c. have them fimple and 

round. In the cod they are even almoft as large 

as the hemifpheres. The wraffes, and all the 
genus cyprinus, that is to fay, carps, larbels, 
tenches, &c. have them alfo fimple and round, 

but diftinguithed by a flight furrow, which gives 
them the form of a kidney.’ In the pleuroneces, 
the herrings, the pikes, the perches, and in all the 
falmon genus, which includes the frovfs and the 
Smelts, &c. there are two pair of tubercles, the 
anterior of which is fmaller than the other, but 
they do not equal the hemifpheres in magnitude. 

Finally, in the eel genus there are three pair of 
_ tubercles, which diminifh in magnitude, begin- 
ing with the laft. Their brain therefore pre- 
fents altogether ten eminences before the cere- 
À 5 7 | bellum 


p 
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bellum, eight of which are fuperior, viz. the fix 
tubercles, and the two hemifpheres; and two 
inferior, which are the optic thalami. .». ,: 


2 one Eminences within the rer Th 


a. The corpora ftriata are not apparent in the 
rays ¢ and barks, and the interior. of their ventri-= : 
ele prefents no eminences. In moft of the other. 
_fifhes thé corpora, ftriata -reprefent. two feg- 
ments of a circle, the .concavity of which is 
turned inward. From the convex fide fome 
very fine medullary ftriæ proceed, which are 
prolonged tranfverfely on the internal parietes 
of the ventricle. Thefe corpora ftriata vary in 
breadth according to the-{pecies... They form 
two elevated oval bodies.in the writing. Their 
anterior extremity approaches nearer to the 
middle line than the pofterior. The anterior 
commifiure of the brain is fituated a little below 
them. Between them we obferve a fiffure, 
which leads into the third ventricle... The fu- 
perior portion of each hemifphere is not, as in 
the other red. blooded animals, an appendix of. 
the corpora ftriata, which bends inferiorly to 
form a vault, | Ad 
…. b. The tubercles, fimilar to the Madden 
do not exiftin the rays and the foarks. ‘There 
is only a fingle pair in the eels, the haddocks, 
and the ysis, ugs, which produces a femi-oval 
eminence before the cerebellum, between the 

pofterior 
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poflerior extremities of the:corpora ftriata... The 
pikes, the trouts, and /almon, and the perches, have 
two. pairs, which form four round fmall tu- 
bercles, the pofterior of which.are rather the 
largeft. 


In the carp genus there are alfo sed emi- 


nences, but they are very unequal. The pofte- 


rior are fmall and, round, the anterior are. ex- 
tremely. long, cylindrical, and bent outward and 
. backward, following the curvature of the late- 
- ral ventricles, all the cavities of which they oc- 
cupy. Their pofterior furface is marked by a 
longitudinal furrow. : 


3. The Cerebellum. 

The cerebellum of fifhes does not merely cover 
the fourth.ventricle; that cavity rifes into its fub- 
ftance: it is fometimes rounded, and fometimes 
approaches more or lefs to a conical form. In 
the rays and the foarks it is irregularly furrowed. 
Jt is fmooth in almoft all the ethar fifh. -Inter- 

nally, we obferve no veftiges of the arbor vite, 
except fome indiftinct whitifh lines. Where its 
form is conical, as in the cod and the carp, 1 
point is inflected a little backward, which à 
it she form. of a Rbrygian cap. 


À, T he T dus fi vla cit betin the Cerebellum. 


| Thefe tubercles are peculiar to fithes, unlefs 
we 
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we repard them as applying? the eee on the 3 


corpora olivaria. | P| ‘ 

In the ray they are large, sceiigislatly: five wed 
and evidently give origin to ‘the’greater sci of 
the fifth pair of nerves. ats 


Phe carp Has them as large as the hemi-- 


fpheres, and in the form of kidneys. Between 
them there is a large round tubercle; which 


may be.called a fecond cerebéllum, but which is 
immediately. connected with the dorfal part of 
the medulla RS hes oes which enclofes no 


ventricle. | 

In the whzting and the cod the Hridetsané 
ovai, and fituated altogether above the medulla. 
Tee asi nearby the fame in the common eels anit 
conger eels. 

Thefe parts are Jittle apparent in the ‘pikes, 
trouts, Salmon, and a | 


"D: Origin of the Nerves. 


‘In fithes the olfactory nerves are merely cons 
tinuations of the tubercles fituated before the 
hemifpheres. They frequently take a long 


courfe before they arrive-at ‘the noftrils. “The : 
optic nerves arife under the cerebrum where the 


thalami are fituated. \Thefe nerves are very 
large, and are compofed either of diftin® filas 
ments, or of a fingle fiat band which is fomes 
times folded longitudinally on itfelf. They 
crofs without being confounded, and we plainly 

Ç fee 


/ 


aS a 
—— a 


bus Son 


.. Art. IX. (CHARACTERS oF BRAINS. 199 


dee that the nerve of the left fide proceeds to 
the right eye, and that of the: Ai ule to the 
left. 

The fifth pair igh nerves suite fo néat thé dudis 
tory that they feem but one. The fafcial nerve; 
on the contrary, is very diftin& from the audi- 
tory: The nerve of the eighth pair is very 
thick ; ; the others qi no re 
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 Anrrcus IX: 


Recapitulation dr the Charaëers Det : te 
the Brain in: the Four eases ike Lo aidie 
Animals. 


From the examination we have juft concluded, 
it refults, > 
_ +. That the riiradker which diftinguifhes the 
- brain of mammalia from that of the other red- 
| blooded animals; confifts, 76 
a. In the exiftence of the corpus cablefinii; 
_ the fornix, the cornua — ‘nrg thie. pons 
Varolii.… | See 
b. In the tubetculä Giadrigéirie being 
“placed upon the aquæduétus Sylvii,  * 
+ © In thé abfence of ventricles in the optic 
thalami, and in the pofition of théfe chalami 
| Within the hemifpheres. | 
‘Vo; IL. Li BASE di In 
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'd. In the aleernate white aie or Save within 
the corpora firiata. 


2. The character peculiar to the brain of birds 

confifts, 
a: In the thin and rained febtüm, heh 
soma each anterior ventricle on the internal fide. 
(3. The character of the brain of reptiles de- 
se 
a. Onthe pofition of the Mani behind ie 
hemifpheres. 

4. The character belonging to the brain of 
fifhes confifts, | 

a. In the tubercles of the olfactory nerves, and 
the tubercles fituated behind the cerebellum. — 

* 6. The three laft claffes have, in common, the 
following characters, by which they are diftin- 
guifhed from the firft : 

a. Neither corpus callofum, nor fornix, nor 
their dependencies. : ‘ 

b. Some tubercles, more or lefs numerous, 
fituated between the or ‘alte, and the op- 
tic thalami. 

c. The thalami. containing. nest: and 
ue diftinét from the hemifpheres. : | 

d.: The abfence of any tubercle’ between the. 
thalami and the cerebellum, as well as. thes ab- 
fence of the pons Varolii. j: | 

6.*Fifhes have certain characters in common 
with birds,’ which are not to be spat in the 
ether claffes: thefe are, res aid 


+ 
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a. The pofition of the optic thalami under 
the bafe of the brain. 

b. The number of the tubercles placed before 
thefe thalami, which are commonly four. 

7. Fifhes and reptiles have for a common 
character diftingüifhing them from the two 
firft claffés, the abfence of the arbor vitz in 
the cerebellum. 

#8.) Alb ted- blooded animals have! the follow 
ing characters in common : 

a. The principal divifion into emifpheres, 
_ optic thalami, and cerebellum. 


_b. The anterior ventricles double, the third ¥ 


and fourth fingle, the aquæduétus Sylvii, the 
infundibulum, and a communication between all 
thefe cavities, 

‘c. The corpora ftriata and Kat M Endices 
in the form of a vault, cälled hémifpheres. 

d. The anteérior and pofterior commiffures; 
and the valve of the cerebrum. | 

e. The bodies named pineal and pituitary 
glands; 

f, The union of the great fingle ‘tubercle ot 
cerebellum, by two tranverfe crura, with the reft 
of the brain, which gives origin to the two lon- 
gitudinal.crura of the medulla oblongata. 

g: It alfo. appears that there exift certain re- 
lations bétween the faculties of animals and the 
proportions of their common parts: | 

Thus the intelligence they poffefs, Appears 
imoré pce in proportion to the volume of the 
| N 2 appendix 
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appendix of the corpus ftriatum, which forms 
the vault. of the hemifpheres. | 

. Man, has that part greater, more. An 
ps more reflected than the. other animals. 

: In: proportion as we. defcend. from. man, we 
aber that it becomes, fmaller and. fmoother. on 
the furface, and chat. the parts of the brain. are 
‘lefs complicated with each other, but. feem to 
be unfolded and fpread out longitudinally. | | 

It even appears that. certain parts. affume, in 
all claffes, forms which have a relation to parti- 
cular qualities of. animals : : for example, the 
anterior tubercula quadrigemina of carps; which 
are the moft feeble and leaft carnivorous of 
fithes,, are, _ proportionally larger. than .in the 
other genera, in the fame manner as they are in 
the herbivorous quadrupeds. By following thefe 
inquiries, we may hope to obtain fome know- 
ledge.of the particular ufes of each of. the parts 
of thébeain Se iy din | 


| Anrieit 2 


2 
= 


of. the Membranes of the Brain 


6 tie all the put blooded animals, the bo as 
well as the other parts of the nervous: ben à is 
covered by three mem branesehs ss enr 
That which. is next to dt, is named. the pia- 
mater s 
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mater; the extérnal is ‘called the dara-mater ; 
and that which is intermediate, has been deno- 
ee arachnoides. | ja MN 
‘The dura-mater is a thick opaque mé 

ee which lines all the offeous rinahe of the 
eranium, and the vertebral canal. | 
The greater part of the fibres of the external 
furface are longitudinal, ‘and moft of thofe of 
the internal furface are tranfverfe ; but a’ con- 
fiderable number of others run in various  di- 
-rections. | n 

Within the cranium the dura-mater is inti- 

mately united to the bones, and fupplies the 
place of the periofteum. Its external furface is 
cellular and flocculent: its internal is {mooth 
and -gloffy. In the vertebral canal it ts more 
loofe, and is not intimately united tothe bones ; 
but its organization is the fame. This ee! 
brane is regarded by anatomifts as formed of 
two laminæ, though it is extremely difficult to 
feparate them. Blood veffels are diftributed 
between thefe laminæ, and thé internal appears to 
be detached from the external, to form feveral 
reflections. 
Seven of thefe reflections have been defcribed 
in man. | 

. The falx of ib! yond which ce” 

chi the crifta galli of the ethmoid bone, to the 
internal {pine of the os occipitis. Its inferior 
edge is unattached. a is) narrow anteriorly, 
broad potteriorly, ‘and is fituated between. the 
| N 3 AS two 
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two hemifpheres, went it feparates from each 
other. 

2. The tentorium AU aie Psavices Me | 
two pofterior lobes’ of the cerebrum from the 
cerebellum, It arifes from the dura-mater, be- 
fore the two branches of the occipital crofs, and 
extends towards the pofterior clinoid. pracefles, 
leaving a vacancy for the paflage of: the medul- 
lary prolongations of the cerebrum. 

3. The falx of the cerebellum, which secrete 
to the inferior line of the occipital crofs, and is 
extended fome way 4 between. the lobes of aes ce- 
rebellum. 

4. The two folds which pafs Fans the ante- 
rior to the pofterior clinoid proceifes, and in 
that manner circumfcribe the pituitary fofla. 

£ Finally, the two reflections which feparate 
the anterior from the middle lobes of the cere- 
-brum, and furround the orbitar proceffes of the 
Os fphenoides, called the little wings of In- 
graflias.. 

_ In the other mammalia, the falx of the cere- 
brum diminishes greatly both in En Se and. 
breadth. 
The tentorium cerebelli, on the rues is 
very confiderable: it is even fupported by an 
offeous lamina in thofe that run fwift, as we 
have pointed out in the Ofteology of the Head, 
Art. 3. This fold feems deftined to prevent the 
friction of the two parts of their brain, in the 
fame manner as the falx of the cerebrum pre- 
LS athe vents 
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vents the one hemifphere from preffing on the 
other, when the head repofes on one fide. 

The falx of the cerebellum difappears entirely 
in all animals in which the vermiform procefs 
projects more than the latéral lobes, as is the 
cafe in all the real quadrupeds. » 

We find the falx of the cerebrum in birds. 
In the ¢urkey it has the form of the fegment of a 
circle: it extends from the middle fpace be- 
tween the openings for the olfactory nerves, to 
_the tentorium of the cerebellum. |The falx of : 
the cerebellum is wanting. The tentorium, 
which is not extenfive, is fuftained by an offe- 
ous lamina, and there are befides two particular 
folds on each fide which feparate the hemi- 
fpheres from the optic thalami. 

None of thefe folds are found in the animals 
that have cold red blood. The dura-mater of 
reptiles and fifhes adheres in every part to the 
internal furface of the cranium: it is even fepa- 
rated from the brain by a mucous or oily fluid — 
| of more or lefs confiftence. 
bb. The membrana arachunoidea is thus named 
from its texture, which is extremely delicate and 
tranfparent, and which has therefore been com- 
pared to that of a /pider’s web: it envelopes the 
_ pla-mater, but does not penetrate with it into the ~ 
furrows of the brain: it is ftretched over thefe 
depreflions in the manner of a bridge, except at 
fome places where the internal lamina of the 
dura-mater is prolonged: it makes a large fun- 
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nel, which receives the medulla fpinalis. In 
man this fac appears to commence immediately 
below the origin of the optic nerve. | 

The cold-blooded animals in which, as we 
have already obfervéd, the brain does not fill 
the cavity of the cranium, have the arachnoides 
replaced by a lax cellular fubftance, which oc- 
cupies all the {pace included between the dura 
and pia-mater ; it is commonly moiftened by a - 
gelatinous fluid, ‘as in the cartilaginous fithes, 
and fometimes coloured with blood, In the 
carp and the Salamon thig Rumour appears like an 
oily froth, 

-¢. The pia-mater is the eevee which im- 
mediately envelopes the fubftance of the brain ; 
it defcends into all the furrows that appear on 
its furface, and which form its circumyolu- 
tions, It would appear to confift altogether of 
blood-veffels, but the arteries and veins only 
pafs through it. We obferve that it is much 
more folid, and has a greater number of veffels 
at thofe places where it covers the cineritious 
parts of the brain, than where it envelopes the 
medullary fubftance and the nerves): it accom~ 
panies and invefts the /pinal marrow ; it penes 
trates into the feveral ventricles, but i is not ata 
tached to their parietes; it floats in their cavis 
ty where it fupports the veflels. Thefe pide 
tions are called plexus choroides. 

The proceffes of the pia-mater, which: are re- 
flected between the conyolutions, are attached 
if iG UPR: NS. 5c em 
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to the. brain by a fine cellular ftru@ure, which 
appears to be formed by. blood. veflels of an eX= 
treme tenuity. | 

In mammiferous animals the greateft pro- 
longation of the pia-mater is found in the part. 
of the anterior ventricles correfponding to the 
lower edge of the fornix, and the fuperior of the 
optic thalami.. It is a vafcular web, folded on 
itfelf, and forming a kind of cord. When éx- 
rended, its figure is nearly triangular: the vef- 
{els which penetrate it are very clofely inter- 
laced on the edges of this web, and thofe parts 
have more particularly received the name of 
plexus choroides. There is a plexus fimilar té 
‘the: middle of the. inferior furface of this web, 
placed exactly upon the PR of the third 
ventricle. | 

In birds there are two narrow dre which 
pafs into the ventricles, and occupy. the whole 
of their length. ‘ 

There is alfo an anal esti ftructure in fithes ; 
but the plexus adheres to the parietes of the 
ventricles, and does not float within them. 

… We find two other productions of the pia- 
mater, in the fourth ventricle, fituated under the — 
cerebellum, one on each fide. They appear to 
be unattached. DORE GR 

They are wanting in birds. | 
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© Articir XI. 
Of the V effels of the Brain. 


Len man, fix sean arteries enter the cranium, | 
three on each fide: one is diftributed to the 
dura-mater, and is called arteria fpheno-fpinalis ; 
the other two, which extend to the brain, are 
named arteria carotis interna, and arteria verte 
bralis.. 

The /pinal artery is a Salt of the internal 
maxillary, and paffes into the cranium, through 
the {mall foramen of the pofterior procefs of 
the os fphenoides. Upon reaching the interior 
of the cranium, it afcends towards the internal 
furface of the parietal bone; it there fpreads 
upon the body of the dura-mater, by a great 
number of ramifications, which anaftomofe to- 
_gether in a manner which may be compared to 
the nervures of a fig leaf. | 

This arrangement is the fame i in all the mam- 
malia. | 

The internal Carotid artery c comes forth from 
the offeous conduit of the temporal bone, and 
proceeds for fome time involved by the dura- 
mater, and bathed in the veinous blood con- 
tained in the cavernous finus: it afterwards 
paffes into thé cranium behind the anterior cli- 
noid proceffes ; it is then named arteria cerebra- 
lis: it. diftributes feveral {mall ramifications to 

: the 
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the adjacent parts, and always fends off a large. 
branch pofteriorly, which is united with the. 
trunk of the vertebral arteries, and is named 
arieria COMMUNICANS « F 

Two fmail ‘branches, which ‘extend to the 
plexus choroides, ufually arife from the cere- 
bral artery when it has furnifhed the communicans. 
The trunk is afterwards bifurcated; and one of 
the branches goes forward above the corpus cal- 
lofum, whence it is named arteria callofa. Like 
_ all the other branches, it gives off a number of 
ramifications to the neighbouring parts: the 
other branch is fomewhat larger than the form- 
er ; it is directed outward to the furface of the 
hemifpheres, into the pia-mater, and fiffure of 
Sylvius, where it is divided and fub-divided 
without end, in order to be conveyed by ex- 
_ tremely minute veffels, ¢ even into fubftance 

of the brain. | 

* The vertebral arteries, after fuffering nume- 
rous inflexions in the canal formed by the holes 
with which the five intermediate vertebræ of the 
neck are perforated, pafs into the cranium 
through the foramen magnum ; they then go 
forward into'the bafilar fofla of the os occipitis, 
where they unite into one common trunk, call- 
ed arteria bafilaris ; but they previoufly detach 
two branches to each fide of the pons Varolii, 
which ramify upon the inferior furface of the 
‘cerebellum: one of thefe ramifications is deno-. 
minated /pinalis pofterior, becaufe it penetrates 
| ds Re the 
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the fourth ventricle, and accompanies the me- 
dulla fpinalis pofteriorly, as far as the lumbar 
vertebre. The fame vertebral ‘arteries furnifh — 
the /pinales anteriores ; thefe unite towards the 
great hypogloffal nerves, into a fingle trunk, 
which runs down the vertebral canal on the 
fore part of the fpinal marrow, to the os fa- 
rum, fending off a number of finall branches, | 
et anaftomofe*with other arteries. FEAR 
‘The bafilar trunk is again bifurcated to pro- | 
duce the ‘arteriæsuperiores cerebelli, fituated be- 
tween the cerebrum and cerebellum, and alfo: 
the arterie communicantes, which, as we have al- 
ready fhewn, are united with the carotids. | 
There are no large trunks formed by the veins : 
of the brain ; they open into conduits of a par- 
ticular nature, called fixu/es; thefe are formed 
by duplicatures of the dura-mater, attached 
to the bones by ftrong cellular fubftance, and» 
provided internally with a compact texture and — 
ligamentous frena. The veins are inferted into: 
them in a manner contrary to the courfe of the 
blood. The object of this organization appears 
‘ to be, to prevent the reflux of the venous blood, 
which might affect the brain. | 
~All the finufes difgorge the blood they con- 
tain, either direttly or mediately, into a dilated 
part called the fofla of the jugular veins: this 
foffa is fituated above the pofterior foramen la- 
cerum, nee a th the \ n° nec out the ¢ cra- 
HUA À: aS oa vis ‘ 


~ 


SR is ‘The 


Arr. XI Miia OF THE aves. 189 


The. finufes of the human brain are, the pofe- 
rior longitudinal, which extends, along. the con- 
vex .edge of the :falx; the aferior, longitudinal, 
fituated on. its concave edge; the fraight; which 
proceeds. from the .pofterior extremity, of the 
preceding, and opens into one. or other of the 
Jateral Jinufes : the lateral are diftinguifhed into 
the right and the left ; the: one, commonly re- 
ceives in itfelf alone the blood from the fupe- 
‘rior Jongitudinal finus ;. the other, .ufually. ré: 
ceives that which is contained i in the right finus: 
each on its refpective fide follaws the. fulcus, 
traced between the cerebrum and. cerebellum, 
” to the bafe of the os petrofum; along the pofte- 
rior edge of which they defcend into the ju- .. 
‘gular fofia. : 

The circular finus of the falla turcica furrounds | 
the pituitary gland; it. empties itfelf into the 
two great referyoirs, fituated on the fides of the 
fella, called the cavernous jinu/es, in which the 
carotid artery, and feveral. pairs of: nerves, are 
contained.. A venous conduit, which extends 
from the cavernous finus to the jugular fofla, is 
named the inferior petrous finus. Laftly, we dif- 
| tinguifh, under the name of the /uperior petrous 
Jinus, another. {mall conduit, which accompa- 
nies the projecting angle of the. Os petrofum, 
and. which opens into the right finus: « : 

The blood-veffels within the cranium of other 
mammiferous animals, do not differ from thofe 
of man, except in their poñtion. In the eighth 
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Lecture we have pointed out the cavities of the 
interior of the cranium, and the furrows traced 
upon it, as thefe furrows dre. impreffions ‘made 
by veffels; they indicate to a certain degree the 
directions of thofe veffels : thus, by the defcrip- 
tion of the carotid canal, and the fpinous and 
vertebral foramina, we are made acquainted with 
the points from which the arteries proceed. 
Thofe of the brain are difpofed nearly as in 
man: but: they affume-other curvatures, which 
are determined by the form of the lobes. | 
There is, however, a particular arrangement . 
of the veffels around the carotid artery, juft at 
the part where that veffel paffes into the cra= 
nium: this is what the ancient anatomifts called 
rete mirabile, or wonderful plexus. It was form- 
erly fuppofed that this difpofition of veffels ex- 
ifted in man; but it is now well known to pre- 
vail only in a certain number of anmmals. The 
following is its moft ufual diftribution: the 
rete mirabile is the produce of arterial ramifi- 
cations, which proceed from the carotid artery, 
and which furround the pituitary gland: all 
thefe minute branches, in which theartery feems 
to be as it were diffolved, are re-united anew © 
into one trunk: This at leafi appears to be the 
cafe in the greatér number of the Sarcophaga. 
The elephant and the beaver do not ane this 

drrangement of veflelss | 
The arterial and various veffels of birds are 
analogous to thofe of mammalia; but we have 
not 
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. mot yet examined them accurately. We: pro- 
pofe, however, to direct our enquiries to that 
dubject, both in them:and in reptiles. 

In fifhes, particularly in the cartilaginous 
kind, as rays, /harks, &c. the arterial veffels of 
the brain proceed from two recurrent trunks, of 
the firft pair of branchial veins: thefe two ar- 
teries. afcend forward towards the cranium, 
which they penetrate inferiorly; nearïthe point 
of its union with the vertebral column. Hav- 
| ing reached the cavity of the cranium, they di: 

vide each into three branches, one of which 
defcends into the vertebral canal, to be united 
to its correfpondent of the ‘other fide, and to a 
{mall middle trunk, of which we fhall fpeak 
hereafter. The union of thofe three branches 
forms a «large artery, which accompanies the 
fpinal marrow inferiorly, and may be named the 
Spinal artery. A number of-ramifications fe. 
“parate from it, which follow the courfe of the 
nerves. The fecond ‘branch of the vertebral 
artery extends obliquely forward, under the 
medulla fpinalis; it there meets the middle 
trunk, and the correfponding branch of the 
other fide. The third branch of the vertebral 
artery is more anterior; having arrived at the 
root of the medulla fpinalis, it fends off two 
branches, which extend to a vafcular ring, pro- 
duced by the middle veffel, which runs acrofs 
it, fo as to form a kind of capital Greek phi $, 
accompanied with two femi-circles affixed to it 
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in-oppofite directions; thus osc. The branch 
fill continues to advance until it reaches >the 
nerves of the eighth pair sr it there détaches two 
new trunks; which: being: rejoined; form) the 
commencément of the middle veffel, which we 
have .feverak: times mentioned, and which ter 
Minates by producing! the fpinal artery, follows 
ing in this manner the inferior line» of. the 
brain : the anterior branch continuing its diréc- 
tion forward, fürnifhes a number of {mall arte- 
ties to the:cerebrumii; it paffes under the origin 
of the herverof the fifth pair, and. finally arrives 
under the olfactory tubercle, where it expands, 
like the foot of a eae, and furrounds it on 
every dés) hula ; | 
‘Such are all the. eet ee iia In che 
brain of fifhes : the venous veflels are alfo very 
_Mumerous, and are difttibuted into the greafy 
or mucous liquor. which covers the brain ; they 
are not, however, fufficiently known to us te 
enable. us to defcribe them: 


1 ARTICLE XT 


Of the M edulla Spinalis: ; 
iy ta to e the hidiny bte comes out | 
of the cranium, by the foramen magnum, has 


been 
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been named Medulla Spinalis : it appears to be 
formed, as we have already fhewn, by the union 
of the two medullary: productions: of the cere- 
“brum and cerebellum, 
The fpinal marrow appears sktéinally to be 
entirely compofed of a white fubftance, but af- 
fumes a greyifh tinge internally. Covered with 
its membranes, it has more confiftence than the 
_ brain, but it liquifies almoft as foon as the en- 
_velope is removed. The form of this medul- 
lary prolongation, is that of a cylinder, fome: — 
what compreffed; it féems to be compofed of 
two cords, divided by two furrows, one on the 
fide of the body of the vertebra, and the other 
on that of its fpinous procefs : on feparating a 
little the edges of thefe furrows, we obferve 
fibres which feem to crofs each other, and unite 
the two fafciculi of the medulla ; its thicknefs 
varies in different parts of the canal through 
which it paffes. In general, the diameter of 
the f{pinal canal is greateft in the inferior part of 
the neck. In this place the medulla fpinalis is 
~ alfo largeft : it again experiences a kind of en- 
| largement towards the laft dorfal vertebræ. In 
_the lumbar region it contracts, and becomes co: 
nical, and finally terminates in a filament, 
which belongs to its envelope, and which is 
placed at the extremity of thé vertebral canal. 
The ftructure is nearly fimilar in all thie ‘reds 


- bloodéd animals. 


The medulla fpinalis gives origin to as many 
Vou. Il. | ED Re spare 
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pairs of nerves as there are holes between the 
vertebra; thefe nerves receive names from thé 
_¥egion of the fpine whence they proceed. 

The cervical nerves are feven in number in 
moft of the’ Mammalia; the three-toed floth 


and the Cetacea excepted. In birds this num= 


ber is much greater. It is ufually fmaller in 
the reptiles, ae nes there are none in 
fithes. A 

‘The nerves of the thee regions likewife vary 
sdoseurdaivl but we adduce no more examples 


here, becaufe they would-be only repetitions of 


what we have ftated in Le@t. IT. Art. 1. 
The origin of all the vertebral nerves is nearly 


fimilar ; they appear to be produced by two 


roots, one of which arifes before and the other 
behind the medulla. Thefe two roots are fepa. 
rated from each other by a membranous pro- 
duction, which we fhall notice when we treat of 


the membranes of the medulla fpinalis The 


nervous roots iffue from the vertebral canal by 
two diftin@ holes which perforate the dura-ma- 
ter before the intervertebral foramina. They 


afterwards unite and form a ganglion that pro= 


duces the vertebral nerves, which we fhall de+ 
icribe in the next Lecture. Be fu noe 


dl Veffels of the Medulla Spinalie dx ï. 
The arteries of the medulla fpinalis are nu- 


merous: two are furnifhed by the vertebrales ; | 


one Kon aia and the other anterior, which are 
| diftin- 


\ 
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diftinguifhed undet the name of fpinales : they 
are diftributed in the pia-mater, and feveral mi 
nute ramifications penetrate into the fubftance 
_ of the medulla itfelf. The others proceed from 
the cervical, intercoftal, lumbar, facral and coc- 
cygeal arteries. They enter the canal by the 
holes through which the nerves pafs out of it, 
and communicaté ‘with other arteries; and with 
each other, by a number of vety fine anaftomofes. 
‘The veins of the medulla fpinalis are alfo 
very numerous. Their fmall ramifications ex- 
tend through the pia-mater, and empty them- 
felves into two longitudinal finufes of the dura- 
mater that invefts the vertebral canal; thefe 
two finufés are united by veins which have 
tranfverfe communications correfponding to 
each of the vertébræ. The firft of thefe com- 
municating branches difcharges the blood into 
the jugular foffæ : the others empty themfelves 
in the following manner, viz. the cervical into 
the vertebral vein; the dorfal into the inter- 
coftal veins; and finally, the lumbar and facral 
into the veins of the fame name. dre 


à Meibeanss: of the Medulla Spinaiie 


its article on the envélopes of the brain, 
we obfervéd that the membranes of that vifcus 
are prolonged into the fpinal canal, and cover 
the medulla fpinalis. The whole is contained 
in the offeous canal formed by the vertebra, the _ 
number and articulations of’ which vary confi< 

Atha. O2 baa a à 
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derably, as we have already fhewn in the third. ~ 


Lecture,. when we defcribed the bones of the 
fpine: We then omitted the ftruture connected 
with the paffage of the nerves, and. {ball now 
‘proceed to notice it. | | 


The annular part of each vertebra. iis a rat: 


which is fituated inferiorly in the lumbar and 
loweft dorfal vertebrae. It is common to both 


edges, of ‘the adjacent vertebre in the firft dor- 


fal; and in the cervical. There is only a fimple 


hole in the odontoid or fecond cervical vertebræ. 
This is the manner in which the nerves iffue 
in the greater number of Mammalia and birds, 


and even in the crocodile. Some quadrupeds, 


however, as the borfe, have holes inftead of 


notches. As the annular parts do not touch each. 
other in fifhes, they have neither holes nor 


~ notches... 
The, pia-mater has a peculiar formation in the 


interior of the vertebral canal: it is prolonged ë 


from each fide of the medulla, between the 
roots of the vertebral nerves, in fuch a manner 
as to make as many denticulations .as there are 
pairs of nerves. ‘This duplicature of the pia- 
mater has obtained the name of Ligamentum den- 
ticulatum: it commences about the margin of 
the foramen magnum, and its denticulations 
terminate towards the firft lumbar vertebræ,; it 
is there confounded with the pia-mater, to which 
it is applied.. The fame bakeries pape : in 
Mammalia and Parcs I ee 
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LECTURE TENTH. 


DISTRIBUTION OF THE PRINCIPAL RELY Be 
IN ANIMALS WITH VERTEBRAE. © 


Tue central part of the nervous fyftem : was de- 
fcribed in the laft Lecture: we now proceed to 
follow its branches in their diftribution to the 
‘different parts of the body. — 

The moft remarkable circumftance this diftri- 
bution prefents, is the fidelity with which Na- 
ture follows one general plan, from whieh fhe . 
departs | as little as Reine in the different {pe- 
cies ofanimals. - - 

This conftancy, of which we have already had 
-tepeated proofs in the fkeleton, and the mufcles, 
is {till more remarkable in the nerves, though at 
| Ref fight it appears lefs neceffary. 

Analogous parts always receive their nerves 
from the fame pair in all animals, whatever be 
the pofition of thofe parts, or however circui- 
tous the courfe of the nerve may be in order to 
arrive at them. © Analogous nerves have always 
a fimilar diftribution : they proceed uniformly 
to the fame parts: even the fmalleft pairs, the 
_purpofes of which are moft limited, and which 
might be moft eafily fupplied by adjacent nerves, 
as the fourth and the fixth pairs, preferve their 

ore and their proper ufes. | 
RES | es Rs From 
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From this obferyation it feems reafonable to 

conclude, that the nerves are not entirely fimilar 
to each other, and are not like the arteries, every 
where the conductors of a fluid perfectly the 
fame; but that there is, in the ftructure, mode 
of action, and fecretion of each, fome peculiarity 
relative to the functions and nature of the organ 
to which they are diftributed. 
This is the principal confideration, which 
_ renders the detailed comparifon of the nerves in 
the different claffes anperelting ; to. the phy- 
fiologitt. ; 


ri ts a a Ets eee. = FRE ” x 


ARTICLE I, 


Of the OL of Nerve, or the F Fin Pair i the 


Brain. 


A. In Man and other Mammiferous A nimals. 


W: hive pointed out the manner in which the 
olfactory nerve arifes in Man, in the Mammalia, 
and in the other claffes of red-blooded animals ; 
we fhall now follow it through the cavity of the 
cranium, until it enters the organ of fmell. __ 
‘In man, when the olfactory nerve has reached 
the inferior furface of the brain, it proceeds for- 
ward above the membrana arachnoidea. It gra 
dually aprons the nerve of the oppofite fide ; 
and, 


~ 
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- ‘oad when they arrive at the Cribriform lamella 
of the os ethmoides, the two nerves are feparated ~ 
from each other only by the falx of the cere- 
_-brum. In this courfe the nerve is received ina - 
_ flight furrow of the anterior lobe. When taken 
out of the furrow, it appears triangular. Itis 
terminated anteriorly by a {mall and very foft tu- 
_ bercle of a cineritious colour, the fibres of which 
enter the nafal foffæ by the holes which pierce 
the cribriform lamella of the os ethmoides. 
Thefe nerves have nearly the fame difpofition 
in the monkey kind as in man; but thofe are the 
only animals that prefent them diftina, and in 
an elongated form. : In all the other families, 
inftead of the whitifh cord which conftitutes 
the olfactory nerve, we perceive only a large afh- 
coloured eminence which fills the ethmoidal 
foflæ. This medullary part is hollow, and com- 
municates with the cavity of the anterior ven- 
tricle.: To this fingular difpofition we muff at- 
tribute the i ignorance in which anatomifts have 
fo long continued refpecting the olfactory nerve, 
and the error which induced the antients to 
conclude that thefe nerves, which they called 
proceffus or caruncule mammilares, were the con- 
duits which conveyed the pretended pituita of 
the brain into the cavity of the noftrils. 
Amongft Mammalia, ‘the perpoifes and the 
dolphins have no olfactory nerves. It is probable 
that the other Cetacea likewife want at as 
ao they have no ethmoidal holes. _ 
Chg cea . B. In 
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B. In Birds. 


‘The Moy nerve of birds, see Pagano 
from the brain in the manner we have defcribed, 
paffes into an offeous canal, where it is accom- 
_panied by a vein, and thus reaches the cayity of 
the nofe. 


| C. In Reptiles. 


This nerve mee to the noftrils in this 
clafs nearly in the fame manner as in birds; but | 
it is longer. The canal which receives it is 
partly offeous and partly cartilaginous. The 
two canals have only one common aperture 
within the cranium. The olfactory nerves of 
reptiles are generally much more folid than thofe 
of the preceding claffes. aK 


D. In Fifhes. 


Cartilaginous fifhes, as the ray and the harks, 
have the olfactory nerve very foft. It is in them 
a bulb, which paffes obliquely forward towards 
the nares, which are at a greater or lefs diftance 
from the brain according to the fpecies. In the 
. galeated foark or tope, the nerve which is at firft 
flender, afterwards enlarges, and forms a grofs 
ganglion. In the /effer dog-ffb (the /qualus ca 
éulus of Linnæus) the nerve has much refem- 
blance to that of the greater number of the 

| Mam- 
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Mammalia. It is thick, fort, tubular, and fur: 
rounded with an afh-coloured fubftance. It is 
terminated by a femilunar ganglion, which is 
feparated from the noftril by a membranous fep- 
tum. This feptum contains various depreflions, 
each of which is perforated by feveral holes, 
which afford a paffage for the nervous ramifica- 
tions into the membranes. 

The fpinous fifhes have the olfactory nerves 
very long and flender. In thofe which have the 
fnout elongated, this nerve is received into a 
| cartilaginous tube. In thofe with fhort nofes 
the nerve is furrounded by only a fine mem- 
brane, which appears to be the fame as that 
which contains the fat or sd de ponioet that co- 
vers the brain. 

In moft of thefe fifhes the nerve is of equal 
preadth in its different parts. The genera 
cyprinus and gadus, however, have it enlarged 
at the nafal extremity into a round ganglion, 
; which refembles the cup of an acorn. 


ARTICLE II. 


of the Optic Ne erve, or the Second Pair of the 
Brain. 


Iw this ation we fhall defcribe the cbüirfe of 
the CPR nerve, nas from the point where it 
‘fepa- 


+ 
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feparates from the correfpondent nerve after de- 


cuffation, until it enters the globe of the eye to . 


form the retina. We fhall treat of its termina- 
tion in the Lecture on Vifion. 
In all red-blooded animals, ichoue excep- 


tion, the optic nerve’arifes, as we have already 


fhewn, from a particular tubercle of the brain, 
After croffing the correfpondent nerve, it pro- 
ceeds directly to the eye on the oppofite fide. 
In mammiferous animals, birds and reptiles, 
it is very difficult to diftinguifh thefe nerves 
at their union: but in fifhes, particularly in 
thofe that have an offeous fkeleton, it manifeftly 
appears that thefe nerves crofs each other with. : 
out being confounded, They are in fact con- 
nected to each other by cellular fubftance. We 
obferve, and very eafily demonftrate, that the 


optic nerve of the left fide proceeds to the right 


eye, and vice verfa. In the cartilaginous fifhes 


this decuffation is lefs apparent. 


The optic nerve of large animals exhibies a 
very remarkable ftructure. Its neurilema, or 
the envelope furnifhed to it, by the pia-mater, 
divides it internally into a great number of lon- 
gitudinal canals which contain the medullary 
fubftance, This ftru€ture is rendered very ap- 
parent, when the medullary fubftance is dif- 


folved by maceration, and the nerve inflated and 


dried. prepared, 
demonftrate the arrangement of the canals which 


traverfe it: 
“Thefe. 
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- Thefe nervous filaments are, however, more 
feparate i in the optic nerves of fifhes, in which 


they can be demonftrated without any particular 


preparation. They are commonly flat like the 
other nerves, and fometimes appear to be formed 
by a very thin medullary lamina, which is fold- 
ed feveral times on itfelf, and contracted into 
the figure of a cord. This is particularly the 
cafe i in the cod and the fous Pr 


Xt E 


ARTIUS Hl, 


Of the Nerves of the Third, Fourth, nr Sivth 
Pairs, | 


1. OF the Oculo-Mufeular Nerve, or the Third 
uP Pair. | 


Are entering the Jute winter at the fide of 


the pofterior clinoid procefs, each of thefe rierves | 


| paffes i in the fubftance of that membrane until 
it reaches the broadeft part of the fpheno-orbitar 


fiffure. When arrived in the orbit, the nerve © 
divides into two branches; one, which is fmall, 


is diftributed to the mufcles called rectus fupe- 
rior oculi, and levator palpebræ {uperioris. It 
Frequently contributes to the. formation of the 
ophthalmic ganglion which produces the ciliary 
nerves. The other branch is fomewhat more 


me 
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; A à ; ° . e | ° of 3 
-confiderable. It divides into three ramifications; 


one is fent to the abductor oculi, another into 
the rectus inferior, and the third terminates in 
the obliquus major. 

This brief defcription of the oculo-mufcular 
nerve in man, may be applied to almoft all red- 


blooded ARR In all of them it paffes into | 


the orbit by a particular hole, when there is no 


{pheno-orbitar fiffure, either fingly, or accom- 


panied by fome of the other nerves appro- 


priated to the organ of vifion, and is diftri- 
- buted in the fame manner. We fhall, however, 


have occafion to return to this nerve, and thofe 


that follow it, when we treat more particularly 
of the eye. We fhall merely remark here, that ~ 
in the rays and the /harks, in which the globe of 


the eye is fupported upon a moveable peduncle, 
one of the branches of the oculo-mufcular nerve 
pafies acrofs that cartilaginoùs peduncle, by a 
particular hole, in order to be diftributed in the 
mufcles fituated below it. 


9. of the Pathetic Nerve, or the Fourth Pair. 


Thefe nerves pierce the dura-mater behind the 
‘preceding, and a little more towards the middle 
line. They are more flender than the nerves 
which iffue from the bafe of the cranium. 
Lodged in the folds of the dura-mater, they 
extend towards the fuperior orbitar fiflure, and 
pafs into the orbit by the wideft part of it; 

| then 
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then turning towards the roof of the orbit, 
_ they terminate in the obliquus major. : 
_ The diftribution of this nerve is the fame in 
moft of the red-blooded animals, We have had 
the trie of A ie a | 


oy of the? A bdudor N erce, or the Sixth Pair. 


The fingle trunk, or the two branches which 
compofe this nerve within the cranium, pene- 
trate the dura-mater above the point of the os 
petrofum. ‘They advance a fhort way between 
its lamina, and reach the cavernous finus, where 
they are united, and bathed in the blood of the 
finus. ‘The nerve then becomes fomewhat thick- 
er; it receives or gives a number of filaments, : 
which communicate with the great intercostal 
nerve. It afterwards proceeds into the orbit by 
the fuperior fiflure, and terminates(in the fub- 
ftance of the abduCtor oculi. : 

We have obferved that the fame aifpe Scion 

prevails i in other red- blooded animals. i 


| Agricns IV. R qi 
of the Tri-facial N erves, or tie Fi fth Pair. 


W E have pofnted out the manner in which the 
nerve of the fifth pair feparates in vertebral 
3 animals ; 


- 
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animals; we fhall now follow each of its 
branches, in the different claffes, commencing 
with the opbibalmic branch, ot that which are 
ceeds to the eye. 


OF the Nervous Ophthalmicus, or Firft Branck 
of the Fifth Pair in Man, and other Mammi- 
_ ferous Animals. 


A, In Man 


The firft branch of the fifth pair comés out ok 
the cranium, by the fpheno-orbitar fiffure, with 
the third, fourth, and fixth pairs. It frequent- 
ly detaches a very remarkable tranfverfe branch 
tothe fourth pair. Before it reaches the intei 
rior of the orbit, and while it is {till covered by 
the dura-mater, it divides into three branches : 
one is directed towards the nafal edge of the 
orbit; the fecond towards the arch or frontal 
_edge; and the third towards the temporal edge. 
The fecond is the thickeft of the three. 

‘The safel branch is inferior and internal ; it 
” divides into two fmaller ramifications: | nes 

One of thefe branches proceeds towards the 
optic nerve, unites with the fmall branch of the — 
third pair, which is fent to the leffer oblique 
mufcle, and by this union produces a nervous 
enlargement, called the /enticular ot ophthalmic 
ganglion: ‘This ganglion ufually fends off thé 
mri nerves cite in two bundles: They 

| nor: ‘are 
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are each einpofed of feveral didier which 
enter the globe of the eye obliquely, where-we 
fhall have occafion to examine > them when we 
treat of that organ. 
' The other branch, called the hole alfo 
frequently furnifhes one or two fimall twigs, 
which unite to the bundle of the ciliary nerves. 
It proceeds along the nafal edge of the orbit, 
and divides near thé anterior internal orbitar 
hole ; one ‘of the filaments enters that hole, 
follows the canal of which it is the aperture, 
re-enters the cranium below the dura-mater, 
comes out again towards the anterior edge of 
the cribriform lamella, penetrates the rafal 
membrane, and is loft above the fuperior fpongy 
bones, and on the fides of the vertical lamina; 
The fecond filament proceeds. towards the pulley 
. of the obliquus major, and divides into a great 
number of fibres, fome of which are diftributed 
. tothe fkin of the forehead, near the nafal anglé 
of the orbit; others to the orbicularis palpebras 
rum; fome to the frontal mufcle, the caruncle, 
and the membranes of the lachrymal canal. - 
Some of thefe fibrillæ ufüuaily unite to others 
which come from the facial and fub-orbitar 
nerves: | 

The fecond branch of the Saplisialinic is called 
the frontal. It is fituated between the periofteum 
of the roof of the orbit, and the elevator of the 
| fuperior eye-lid. It is feparated almoft from its — 
origin into two branches ; ch which is the 

ARTE : ogee MORE 
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moft internal, is directed towards the obliquts 
major oculi, and unites with fome filaments 
produced by the fecond branch of thé divifion 
of the ethmoidal branch; the other, which is 
more external, proceeds to the outfide of the : 
orbit by the fupra-orbitar hole or notch, and ex- 
pands on the forehead, giving filaments to the 
fkin, the adjoining mufcles, and the periofteum. 

Laftfy, the third branch of the ophthalmic 
nerve is called the /achrymal. It is fituated towards 
the temporal or external edge of the orbit, and 
proceeds towards the lachryinal gland. Before 
it reaches that gland, it is divided into feveral 
filaments ; one pañles through the gland, and is 
loft in the tunica conjunctiva: another is diftri- 
buted almoft entirely in the gland; a third, and 
fometimes a fourth, after alfo eoing through 
the gland, divides into feven or eight filaments, 
feveral of which pafs into the temporal foffa 
by the fpheno-maxillary fiffure, and join with 
other filamefits from the deep feated temporal 
nerve; one of thefe pierces the os-jugale, and 
linites on the cheek with branches of the facial 
nerve, | 


B. In other Mammiferous Animals. 


+ The ophthalmic branch in Mammalia reaches 
sie orbit by the {plteno-orbitar fiffure, or rather 
foramen, which: is alfo the optic foramen. It 
is es into two Beyer branches within the 

cranium, 


21 
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Cranium, and pañles in the fubftance of the dura 
mater, with the third, fourth, and fixth pairs. 
Upon reaching the interior of. the orbit, it di- 
Vides, as in man, into three branches. 
…. That of-the internal part of the orbit, which 
| correfponds to the wa/al, is the largeft of the 
three. It is divided into five or fix finall 
branches: Some penetrate the frontal finufes, 
by fmall. holes in the vault of the orbit, which 
are very apparent in the /Acep, others which are 
confiderably larger enter the nafal cavity by the 
internal orbitar foramen. Inclofed in an offéous 
canal, they afcend into the cranium thtough the 
large holes in thé os cribriforme, which we have 
already noticed, and then go out again by the 
ethmoidal foramina, to bé diftributed to the 
nafal membrane: They may bé eafily followed 
in the Ruminantia: One or two others go to 
the levator palpebr& fupérioris mufcle. One of 
thefe twigs-affifts in forming the Jenticular gan- 
_ glion. Inthe dog, two ciliary nerves arifé from 
- this ganglion, which are afterwards divided : 
_ three or four filaments rife from it in the calf. 
Finally, one or féveral of thefe filamenits térmi- 
nate in the obliquus inferior, and in the glan- 
dula Harderi; of which we fhall fpeak in treat- 
ing of the Organ of Vifion, and the tears. Thefe 
herves are Particularly remarkable in the Rumi- 
nantia. 
ect he middie branch of the ophthalmic t herve i3 
fuperior. It is fituated under the offeous roof of 
- Vo, II. P Poe cots Re) 
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the orbit, and is divided into two principal ra- 
mifications ; one, which is external, furnifhes 
two filaments, that are loft in the rectus fuperior 
oculi and elevator of the eye-brow, anaftomof- 
ing, at the fame time, with other filaments. 
The internal ramification tranfmits branches to 
the mufculus rectus internus, and one which is 
very remarkable, and frequently a very thick 
twig, paffing through the fuperciliary notch 
or foramen, fpreads under the fkin of the fore- 
head, where it is loft in the mufcles. © _ | 
The third branch of the ophthalmic nerve is 
compofed of a great number of filaments, 
which, though clofe to each other, are very dif- 
tinct. They are almoft all loft in the lachrymal | 
gland, — A hs | 


IT Of: the Nercus Mavillaris Superior, or Se- 
cond Branch. of the Fifth Pair in Man and 
other Mammiferous Animals. | 


A. In Man. 


Having paffed out of the cranium through | 


the round foramen of the os fphenoides, this \ 


nerve almoft immediately furnifhes a {mall | 
branch, which enters the orbit by the inferior 
fiffure of that foffa. This branch unites with 
another belonging to the lachrymal nerve, with 
which it paffes, as we have already fhewn, intoa | 
{mall canal of the os jugale, to be diftributed-on — 

| | the 
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the cheek, anaftomofing at the fame time with 
the facial and fub-orbitar nerves, and fornetimes 
behind with the temporal filaments of the infe- 

rior maxillary. F. | 

The maxillaris fuperior BASE reached the 
interval between the bafe of the pterygoid pro- 
ceffes, and the fuperior part of the malar tubero- 
fity, fends off one or two branches, which in the 
latter cafe almoft immediately re-unite, and form 
_a ganglion or enlargement, which is fituated be- 
fore the fpheno-palatine foramen. Several fila- 
ments proceed from this ganglion in different 
directions, and form very remarkable nerves: 
they are fubject to variation in their number, 
but feldom in their diftribution. 

Four or five filaments proceed, in the firft 
place, from the internal fide: thefe enter the 
noftrils by the fpheno-palatine foramen, and 
, are diftributed to the olfactory membrane. 

: We next obferve behind the ganglion, another 
_. {mall filament, which entering the canal at the 

_ bafe of the pterigoid procefs, proceeds pofteri- 
orly to the point of the os petrofum. This has 
been named the Vidian nerve, from the author 
who firft defcribed its courfe. On leaving this 
canal, the nerve forms two branches; one of 
thefe branches returns into the cranium, pañles 
Door a fmall hole of the os petrofum, which 
joins the canal of the portio dura, and i in which 
it is united’ to the facial nerve. The other 
branch of the vidian nerve enters the canal of 

Ts the 


% 


PRE iis, : DistRisution OF THE Nerv ES, 


the carotid artery, and is united to the filaments 
of the fifth pair, which j join the fympatheticus 
major. Sometimes this branch accompanies 
the carotid artery, and only unites with the. 
great fympathetic nerve in the fuperior cervical 
ganglion. 

Laftly, the largeft branch, which appears to 
be the continuation of the trunk, arifes from 
the inferior part. of the ganglion; a great part 
of it enters the pterygo- palatine canal, and it 
is there divided into feveral filaments, which 
pafs through the bone: fome are diftributed in 
the olfactory membrane, and others lofe them- 
felves pofteriorly in the uvula and the fmall 
mufcles. The trunk comes out by the pofte- 
rior palatine foramen, and proceeding forward, 
Is divided into two or) three branches on the 


arch of the palate. © 


Having detached the two branches which pro- 
duce the fpheno-palatiné ganglion, the maxil-_ 
lary nerve proceeds towards the aperture of the 
fub-orbitar canal ; but before it enters that ca- — 
nal, it furnifhes a {mall branch, called the a7- 
veolar, which is frequently divided into two 
ethers ; one enters the maxillary finus, another 
proceeds to the alveoli, into which it penetrates. 
It furnifhes alfo a number of filaments to the 


gums and mufcles of the lips. 


Having paffed into the fub-orbitar aaa ae | 
nerve takes the name of /#b-orbitar : it detaches: 


| a confiderable branch, which proceeds in the : 
2) | fubftance au 


Thine 
Les ? 
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fubftance of the bone, penetrates the finus, and 
is diftributed to the roots of the teeth. The 
trunk iffues from the bone through the fub-or- 
bitar foramen, and having reached the cheek, 


allirts filaments are loft in the mufcles of thé 


face, a great number of them uniting with ae 


( peeiications of the facial nerve. 


B. In other Mammiferous Animals. 


We have already obferved, that the maxillary 


_hérvés come out of the cranium, in the greater 


number of thefe animals, by the hole fituated 
in the middle foffa, before ake {pine of the os 
petrofum. 

The fingle trunk, when it arrives on the outfidé 
of the cranium, becomes confiderably enlarged, 
and its fibres feem to crofs each other in fuch a 


“manner, that the two branches which it foon 
after forms, appear to be produced by oppofite 


filaments, viz. the pofterior, or fub-maxillary 
branch, by the anterior filaments, and the an- 
terior, or fupra-maxillary branch, by the pofte- 
rior fibres. This difpofition is very remarkable 
in dogs, but is lefs. Enea in the Rumi- 
nantia. . | | 

ET “fupra- maxillary, nerve proceeds almoft 


horizontally from behind, forward. Having 


reached the anterior and inferior parts of the 
temporal foffa, it divides into a great number 
ef fafciculi. One bundle, which confifts of 

| | gh * four 


- 
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four or five confiderable filaments, proceeds to~ 
wards the fpheno-palatine foramen: this fafci- 
_culus then divides into two; one branch is fent 
into the cavity of the noftrils, and furnifhes a 
confiderable ramification, which is fpread out 
upon the flefhy fubftance of the palate. Some- 
times, as in the Ruminantia, this branch fepa- 
rates from the trunk, even before i it enters the 
{pheno-palatine hole. 
The other branch of the maxillaris fuperior, 
which enters by the fpheno-palatine foramen, 
paffes into the body of the os maxillare fupe- 
rius, detaches ramifications to all the teeth, and 
goes out by the fub-orbitar foramen; it then 
expands in the form of a goofe’s foot over the 
face, and anaftomofes with the facial nerve. 

But befides thefe two principal branches pro- 
duced by the fuperior maxillary nerve, there 
are fome other very remarkable filaments, which 
are detached almoft immediately after it leaves 
the cranium. 

The firft is a very {mall twig, which, after 
anaftomofing with.a ganglion, of which we 
fhall fpeak hereafter, is fent into the body of 


the temporal mufcle, through which it paffes, de 


affording it, at the fame time, a number of fi- 

laments ; it afterwards perforates the inferior © 

part of the orbit, and penetrates into the nofe. 

| Another, and far more remarkable filament, 

arifes from the fpheno- palatine branch ; it forms 

a ganglion, which is joined by feveral twigs, 
| ; and 
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and among others, by that which we have! juft 
 defcribed. <A flat nerve: afterwards ‘eparates 
from this ganglion, which, though much larger, 
appears. to be the continuation of the: filament 
at prefent under confideration: it pafles into the: 
body of the bones, between the palatine and the 
convexity of the pterygoid procefs: it furnifhes 
feveral filaments, one of which is very difting, 
and defcends to the floor of the noftrils. 

Such is the general diftribution of the fuper~ . 


- maxillary nerve in moft mammiferous animals. 


This fuccinét defcription, taken from >the dog, 
the rabbit, the /hcep, and the calf, proves that 
the diftribution does not differ from that which 
takes place in man, except in circumftances 
neceflarily refulting from the conformation of 
the bones hs the: face,. 


IT. of the Nervus Mavillaris Inferior, or 
Third Branch of the Fifth Pair, in Man, ang 
ton tein taki Animals. | 


A. In Nun 


This is the largeft of the three branches fur. — 
nifhed by the tri-facial nerve ; it'\comes out of 
the cranium, as we have already obferved, by 
the oval foramen of the os fphenoides. It ap. 
pears, at the bafe of the cranium, on the edge 
which feparates the temporal from the guttural 
foffa, on the inner fide of the external ptery- 

P + | . goid 
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goid mufcle; it is almoft immediately divided 
into two principal trunks, one fuperior, the 
other inferior. The firft is fubdivided into five 
branches, and the fecond into three. Thus 
there are eight divifions of this nerve. 

1. The firft branch detaches fome filaments 
to the articulation of the jaw; and to the tem- 
poral mufcle; then, proceeding upward to the 
notch between the two procefles, it penetrates 


into the heart of the maffeter mulgle, through ; 


which it is diftributed, 
2. and 3. The fecond branch NP the firft trunk 


pafics into the pofterior and lower part of the. 
temporal mufcle. The third alfo proceeds in 


the fame direction, but a little more anteriorly ; 
it frequently anaftamofes witha filament of the 
lachrymal nerve, as we have already obferved. 


4. The fourth branch paffes between the two. 


pterygoid mufcles, to which it detaches fome 
{mall filaments; it then proceeds to the outfide 
of the buccinator mufcle, where it divides into 
a great number of filaments, fome of which are 
diftributed to that mufcle, and the mufcles of 
the lips in general, while others unite aie the 
facial nerve. __ 

5. The fifth branch is one of the fmallet : ; it 
is fent into the internal pterygoid mufcle, and 
| thofe of the velum palati. 

ie, The fixth branch appears to be the erunk 
of the nerve itfelf; it therefore retains the name 
of maxillaris deli. it paffes bet ween. the twa 


pterygoid 
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pterygoid mufcles, and is directed tawards the 
dental ‘canal of the lower jaw; but before it 
enters it, fome filaments are detached to the 
plbtiywideus and digaftricus, and to the fub- 
maxillary glands. In paffing along the canal, — 
it diftributes branches to each of the teeth, and 
iffuing from the jaw through the forameh men- 
tale, is loft amongft the müfcles of the lower 
lip, anaftomofing Fe with filaments of 
the facial nerve. 

7. The feventh branch is deftined for the 
tongue ; it advances, with the preceding, be- 
tween the pterygoid mufcles ; it there receives 
a {mall filament, which is derived from the fa- 
cial nerve, and which has been named chorda 
tympani: it proceeds towards the tongue, and 
when arrived at the origin of the ftilo-gloffus 
-mufcle, above the maxillary gland, it produces 
fome fibres, which are frequently united, and 
form a {mall ganglion, from which fome fila- 
ments that penetrate that gland are detached. 
The nerve afterwards paffes between the hyo- 
gloffus and the gland fituated below the tongue. 
It penetrates the body of that organ, and is dif- 
tributed in its fubftance, in the mufcles which 
fuftain it, and in the fkin which covers it. 

8. Laftly, the eighth branch is the moft pof- 
terior ; it frequently arifes from two roots, be- 
tween which a {mall artery is tranfmitted. The 
fingle trunk pañles behind the condyle of the 
jaw, before the’ meatus auditorius : it is fubdi- 
Biya ites vided | 
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(a 
vided into a number of fmall filaments, many 
of which unite with the facial nerve on the ex- 
ternal part of the temporal mufcle. On this 
account it has been called the /uperjicial temporal 
nerve, 


B. In other Mammiferous Animals. 


We have fhewn the difpofition of this branch 
in the Mammalia, until its exit from the cra- 
nium by the foramen ovale. It furnifhes, al- 
moft immediately after its feparation, a pretty 
large branch, which is directed into the parotid 
and maxillary glands; it afterwards divides into 
_ two other branches, one internal, which lofes 


itfelf by feveral {mall filaments in the body of 


the mufcles, and even in the fubftance of the 
tongue; the other, which is external, affords a 
number of ramifications to the pterygoid muf- 


cles, and to thofe of the cheeks and lips, which. 


they traverfc'in their progrefs towards the fkin 
of the face, where they unite with the filaments 
of the fub-orbitar and facial nerves. The lar- 
geft filament, or the continuation of the branch 
itfelf, paffes into the dental canal; it there fup- 


plies the teeth, and iffuing from the fora- 


men mentale, terminates in'the mufcles of the 
lip, in the form of a goofe’s foot... The other 
{mall filaments are diftributed nearly as in man, 
In the calf the inferior maxillary nerve di- 
vides into four Eerie portious, foon after it 
aes 
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leaves the cranium. The moft pofterior, which 

isthe third, with refpect to thicknefs, proceeds 
backward, and below the condyle of the jaw, 
where it forms two branches : one is flender, and 
penetrates the parotid gland, where it divides 
into a number of fmall filaments, which unite 
with thofe of the facial nerve ; the other branch 
follows the circuit of the jaw, and advances to 
the front of the mouth; it unites, as_it paffes 
along the cheek, with the middle branch of the 
facial nerve, from which it, previoufly receives 
feveral anaftomofing filaments. 

The next branch of the maxillaris inferior is 
the moft flender of the four; it is very long, 
follows the ramus of the jaw, and is loft in the 
buccinator mufcles and buccinal glands. 

: The third branch paffes into the dental canal, 
and is there diftributed, in mammiferous ani- 
mals in general, as we have already pointed out. 

Finally, the fourth is the lingual branch ; 
this is the thickeft and.the moft anterior; it is 
flat, in.the form of a broad ribbon. It termi- 
nates like a fan in radii, which run into the 


mufcles of the fORENS, and the: parietes of the 
- mouth. | | 


0 


ste of ‘the Nerve of the Fifth Pair in Birds. 
The fifth pair prefents nearly the fame diftri- 

‘bution in birds, as in Mammalia. 
The ophthalmic nerve comes out of the cra-~ 
ae nium 
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nium by a particular foramen of the orbit.on 
the outfide of the optic nerve. It proceeds 
fome way in the fubftance of the bone before 
it reaches its furface. It is thick, ahd defcribes 


a curvature which follows that of the arch of _— 


the orbit. Its divifion does not commence un- 
til it is beyond the foffa; it ufually penetrates 
into the body of the bones of the face above the 
nafal finufes.. It divides into three branches, 
thé fuperior, which is the fmalleft, is loft in the 
pituitary membrane. The fecond branch, which 
is the thickeft of the three. and the longeft, Is 
received into an offeous canal, pañles above the 
nares, and terminates at the extremity of the 
bill by a great number of filaments. The third 
branch appears to be entirely loft in the fkin 
which furrounds the aperture of the noftrils. — 
Fhe fuperior maxillary nerve comes out by 
the fame hole with the inferior, precifely above 
the os quadratum. It proceeds from behind 
forward to the inferior part of the orbit. Two 
filaments are detached from it in its progrefs ; 
one unites with the ramifications of the ophthal- 
mic nerve; the other afcends towards the in- 
ternal fide into the body of the pterygoid muf- 
cles. It penetrates the maxillary bones, and 
‘Tofes itfelf on the lateral parts of the bill. Its 
diftribution is very remarkable in ducks. Each 
of the denticulations with which their bill is 
furnifhed, appears to receive four or five fila- 
ments. a 


The 
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The inferior maxillary nerve feparates from 
the fuperior, and is directed obliquely down- 
ward. It detaches at firft fome branches to the 
pterygoid mufeles, and to the quadratus, which 
we fhall defcribe when we treat of maftication: 
The trunk afterwards defcends outwardly, and 
when arrived at the inferior jaw, it divides into 
two branches, one internal and: one external: 
The internal, which is the continuation of the 
trunk, penetrates the maxillary canal, and pro+ 
- ceeds, in that manner, to the anterior extremity 
of the mandible. In birds that have denti- 
culations, as ducks, each procefs receives fila- 
ments from this nerve. The external branch 
feparates from the preceding, 'paffes throught 
the bone of the mandible, and fpreads upon its 
-outfide, under the fkin or horny fubftance which 
covers the bill to its extremity. 


| Y. Of the poner? the ‘fyth Pair in Reptiles: 


Reptiles have the three branches of the fifth 
pair. In the /ea tortoifes the ophthalmic pafles, 
fome way, in the dura mater before it enters thé 
orbit. It tranfmits filaments to the mufcles of 
the globe of the eye, and particularly to the two" 
lachrymal glands. The fuperior maxillary 
branch is the largeft of the three. It isunited: - 
to the inferior branch at its origin, but when it 
reaches the interior of the orbit, it feparates from: 
it to take another direction. It paites along thé 

| floor 
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floor of the orbit, defcribing a very marked cur- 
vature, the convexity of which is external. A 
very great number of filaments proceed from 
the concave or internal fide, which are loft in 
the lachrymal gland. The trunk is afterwards 
divided into two branches :—one internal, which 
correfponds to the fpheno-palatine and fub-or- 
bitar nerve. It furnifhes filaments to the pa- 
late and to the nerves; and when arrived at the 
anterior part of the orbit, it proceeds outwardly 
and fpreads upon the face. The other branch 
of the principal trunk is external; it paffes alfo 
upon the floor of the orbit, to which it gives 


many filaments, and at length iffuing from the 


inferior part of the orbit, it expands upon the 
face, anaftomofing with the other facial nerves. — 

The inferior maxillary branch proceeds al- 
moft vertically downward to the pofterior part 
of the orbit, before the petrous and articular 
procefs of the os temporum. In its courfe to- 
wards the lower jaw, it pafles between the tem- 
poral and pterygoid mufcles, to which it fends | 
feveral filaments. Having arrived at the lower 
jaw, before the articular furface, it enters the 
oblong aperture, and divides in the fubftance of 
the bone. It forms feveral branches on the in- 
ner part of the jaw, which are loft in the muf- 
cles of the tongue, and on the outfide fome 
others which RÉ under the fkin. 


’ 


VI. Of 
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VI. Of the Nerve of the Fifth Pair in Ii Les. 


. We alfo find in fifhes the three branches of 
the fifth pair, which we obferve in man. | 
The ophthalmic or moft fuperior branch arifes 
in the cranium, and proceeds obliquely outward 
and forward towards the pofterior part of the 
_ orbit, into which it penetrates. Arrived there, it 
prefents fome variations in different {pecies with 
refpect toits fub-divifion. It ufually furnifhes 
three principal branches as in the carp, the /al- 
mon, the cod, and probably in the other fpinous 
fifhes; but in the ray, and in the /aw-bark 
(/qualus priflis) this divifion takes place at a 
greater diftance, and beyond the orbit, as we 
fhall fee in defcribing thefe branches. 
- The firft branch is the fmalleft and the moft 
internal. It terminates at the margin of the 
cavity of the nares. In the ray the branch 
paffes out of the orbit without dividing, foon 
after it detaches two filaments: one, which is 
thick, croffes above the nares, to which it de. 
taches feveral filaments, and paffes on to lofe it- 
felf in the lateral parts of the fnout. In the 
faw-fhark, the part of the ophthalmic branch 
which proceeds to the nares,-is not remarkable. 
It confifts of fingle filaments which are detached 
from the branch we are about to examine. 
The fecond branch of the ophthalmic nerve of . 
the internal fide in fpinous fifhes, is the moft 
| | con- 
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confiderable of the three. It divides into two 
branchés, one of which ramifies in the flefhy parts 
of the upper lip, where its filaments unite with 
thofe of the maxillaris fuperior: The other is 
diftributed in the foft parts adjacent to the an- 


ple of the mouth. This, at leaft, is the difpo- 


“raie in the. /almon, and the carp. . In rays the 


Continuation of the trunk fuppliés the place of | | 


this branch. It i is directed forward towards the 
extremity of the fnout where it terminates. In 
the /aw-/bark, the branch we are now tracing 
proceeds above the mufcles of the ball of the eye, 


and is fent forward into a groove formed above 


the fnout.. It there divides at the external fide 
into an infinite number of filaments, : in the form 


of netwotk, the ramifications of which appear 
to proceed to the teeth or hooks with which the : 


fnout. of this fifh is armed; 13 

‘The third branch of the DA part pfoceeds 
to the lateral parts of the face, and is diftributed 
to the mufcles ofthe jaws in fpinous fifhes: This 


branch does not exift in the ray, but in the faw- 


foark it is very diftinét, and very large. It paffles 
through the orbit below the two fuperior muf- 
cles of the eye, furnifhing fome filaments which 


extend to the bulb, It is then directed forward, — 


and confounded with the preceding branch. 


‘We ought not to omit noticing here one very 


remarkable peculiarity, to which we fhall, how- 
ever, return in the article on Secretion. . The 
‘Wa: branches of the ophthalmic nerve appear to 
6 change 


à 
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change their nature at the place where they res 
unites They affume a black colour, and parti- 
cular confiftency. We have had océafion to 
make the fame obferv ation on this black wy 
of the nérve in the tope, (/qualus ‘galeus), i 
which it is ftill mote confpicuous, and in sich 
its diftribution “is*highly ifiportant. In this 
- fpécies all the advanced part of the head, before : 
the mouth, is perforated with numerous pores, 
through which a gelatinous humour exudes, on 
the flighte(t compreffion. When the fkin is 
temoved, we obferve that this humour is con 
tained in certain cells, formed by à very come . 
pact white fibrous fubfiance. A great number 
of the extremities of ‘the nerves are diftributed 
to the parietés of thefe cells. We fhall res 
turn hereafter to the prefumed ufes, of this 
liquor. It is apr at or to notice its 
gxiftence. 

The fecond branch of ita fifth pair of nerves, 
which reprefents the maxillaris fuperior, is in- 
termediate. It paffes below the optic nerve, 
towards the middle and inferior part of the cra- 
onium. “Having arrived below the ‘nares, it di- 
vides into‘two; three, or feveral branches, fome 
of which proceed towards the angle of the 
mouth, ‘dnd terminate in the cirri, when thefe 
appendages exift; others proceed towards the 
middle part, where they are diftributed into the 
fubftance of the lips. This, at leaft, is the cafe 

Wor. IL. | MOS ‘an 
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in the fpinous fifhes we have had the opportu- 
nity of examining. 

The /aw-/hark and the ray exhibit different. 
appearances. In the firft of thefe fifhes, the max- 
illaris fuperior is divided, almoft immediately 
after it leaves the cranium below the orbit, into 
three principal branches. The firft, which is 
directed forward, and is very thick, paffes be- 
low the mufcles of the eye, to which it tranf- 
mits fome filaments. It in particular detaches 
one which proceeds into the globe of the eye; it 
then paffes to the inferior furface of the root of 
the fnout, fends fome filaments to the margin of 
the nares, and afterwards penetrates into the 
longitudinal canal of the muzzle, which re- _ 
ceives the ophthalmicus. . The middle branch — 
confifts of feveral filaments, which are diftri- 
buted to the mufcles of the mouth, and princi- 
pally towards its angle, where they are loft in 
the {kin which forms thelips. In the rhornback 
(raja clavata) the difpofition is nearly the fame, 
but we obferve that the filaments which in the 
faw-foark appear to terminate in the hooks of © 
the fnout, terminate in the tubercles or fpines, 
with which the different fpecies of rays are 
armed. ’ 

The third peach of the fifth pair, or ae 
laris inferior, prefents no peculiarity. In the 
_offcous fifhes\. when it arrives towards the angle 
of the jaw, it is loft 1 in the bones w high form it 

by 
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by very fine filaments ; the number’ of. which 
varies. In the chondropterygii, this nérve is 
directed much more backward, and is diftri- 
buted among the mufcles of the lower jaw. 


ARTICLE Ve 


Of the F acial Ni érve, oF Sympatheticus - Minor 
of Winflow. | 


à à ‘ 
À ‘ 


A. In Man. 


W; have explained the origin of this bte, 
and fhewn that it is almoft always diftinct from 
the portio mollis. Having entered the meatus 


auditorius internus, it paffes into the canal 
_named the aqueduG of Fallopius. 


It follows the different curvatures of thar! ca- 
nal, and receives in it the filament of the vi- 


dian nerve, which we pointed out in treating of 


te 


the fpheno-palatine ganglion of the fupra-max- 


illary branch. It afterwards furnifhes, in the 
cavity of the tympanum, two {mall twigs to the 
officula auditus ; and another more confiderable 
one, fome lines before it paffes out, through the 


ftylo-mañftoid foramen. This filament enters a 


{mall offeous canal, which conducts it into the 


-cavity of the tympanum. It pafles under the in- 


cus on the tendon of the internal mufcle of the 
Q 2 ee malleus, 
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malleus. It goes out bya fmall hole in the bafe 
of the tympanum to communicate with the lin- 
gual portion of the third branch of the tri-facial 
nerve, or fifth pair, to shed it unites by a very 

acute angle. 

Having left the bafe of the cranium, the fa- 
cial nerve divides into feveral branches, which 
vary in number, but which frequently amount 
to fourteen or fifteen. 

The moft pofterior is called the occipital. It 
proceeds behind the maftoid procefs, unites toa 
fuperior cervical pair, and is afterwards divided 
into two fmaller branches, one of which is loft 
ontheconcha of the ear, and the other in the fkin, 
and fuperior part of the mufcles of the neck. 

The fecond branch communicates by one or - 
two filaments with the fuperior part of the cer- 


vical ganglion of the fympatheticus major. It 


terminates in the mufcles which arife from the 
{tyloid procefs, and on that account has been 
named’ the /y/o-byoidean branch. iA 

The dre wh al is fent to the wet nine rit 
cle. Oe 

The sui of the ficial nerve. paffes ath 
- wards into the parotid gland, which it croffes, 
and to which it affords a great number of ae 
ments. 

The ado branch produced ‘be the facial i 
nerve is diftributed to the anterior part of the 
 concha of the ear, and to the se asin of the 


| temporal mraciont bay: 
The 
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The fifth and fixth branches are difpofed of 
nearly in the fame manner, and form with cach 
other very numerous anaftomofes. They are 
called the temporal or jugal nerves. 

The feventh branch very much refembles a 
_ preceding. It unites with them and with the ~ 
adjacent branches, and proceeds to the orbicu- 
laris palpebrarum mufcle, where it terminates 
in a kind of plexus. 

The eighth branch is divided almoft imme- 
diately after its origin into three others, which 
alfo extend to the orbicularis, but terminate 
in its inferior part... 

The ninth branch paffes between the duct of 
the parotid gland and the zygomatic and maf- 
feter mufcles. It proceeds towards the internal 
angle of the eye, forming a large plexus on the 
ice: and uniting with a great number of fila- 


ments of the fub-orbitar nerve. 


… The tenth, eleventh, twelfth, and thirteenth 
- branches alfo go to the face, one under the 
other. They furnifh filaments to all the muf- 
cles, and form a real nervous net under the 
fkin. 

The Foire ll biatich sol ile the me A 
the lower jaw. It is loft in the mufcles of the 
lower lip, and unites with the nervous plea of 
the face, Hate 

Laftly, a number of filaments come “se the 
parotid gland, which have arifen from the di: 
vifion of the facial nerve. . Some unite with the 

he branches 
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branches. we have defcribed ; others are loft in 
the mufculus cutaneus, and in the fkin. | 

It follows from this defcription of the facial 
nerve, that it covers the whole of the face, the 
temples, the ears, and a portion of the occiput 
and neck, and that it communicates witha great 
number of other nerves ; this induced Wintlow 
to name it een een minor . 


B. In other Mammiferous Animals. 


We find almoft all thefe HEMURE in the othët 
Mammalia; the variations depend entirely on 
the different forms of the parts to which they 
are diftributed, and the extent of the mufcles. 
In animals, for example, that have the concha 
of the ear very long, the branch which unites 
with the firft cervical pair is much larger, and 
may be more eafily traced on the furface of the 
cartilages, where it accompanies the blood- 
veffels. In the fame manner, we find that the 
branches which proceed to the temporal mufcle, 
are very large in the Sarcophaga. It may in 
general be remarked, that the facial plexus is 
more complicated. 

As-we have particularly examined this nerve 
in the calf, it will not beimproper i in this place 
to prefent a fuccinct defcription of it. 

It leaves the cranium by the fiffure at the 
bafe of the maftoid procefs ; it croffes the pa- 
rotid gland, to the pabiitscr of which it tranf 

mits 
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_mitsa number of filaments. It in particular 
detaches one very remarkable branch, which, as 
we have already fhewn, unites with another from 
the maxillaris inferior. “Upon leaving the pa- 
rotid gland, the facial nerve divides into four 
branches; two afcend before the ear, and pro- 
ceed to the fuperior lateral and pofterior parts 
of the face; the other two branches are fent to 
its anterior parts. The moft inferior of thefe 
branches divides, fub-divides, and anaftomofes 
in every direction with the filaments of the 
nerve of the chin. The fuperior receives a 
large branch from the maxillaris inferior, 
which paffes behind the condyle of the jaw;. 
thus united in a fingle trunk, they form an ex- 
panfion like a goofe’s foot, hipaa anaftomofes 
with the fub-orbitar nerve. 
| This facial nerve prefents a very remarkable 
| peculiarity at its origin: it has two roots; one — 
is the portio dura of the auditory nerve, which 
enters the internal meatus, from which it efcapes 
by the fiflura Glafferi, or foramen ftylo-maftoi-~ 
. deum,. which are in this animal the fame aper- 
ture; the fecond root appears to proceed from 
‘a confiderable ganglion of the pofterior part of 
the par vagum. This ganglion is fituated in a 
particular depreffion of the inferior furface of 
the bone of the tympanum: it alfo appears to 
unite with the fympatheticus major, which af- 
fumes almoft a cartilaginous confiftence. Twa 
or three fhort filaments concur in the formation 


Q4 of 
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of this root; it afterwards becomes thicker, : 
and penetrates into the fiffure, where it meets 
the other root of the facial nerve ; it tranfmits 
a filament to that root, and continues to pro- 
ceed outward, before and below the ear. 

— In rabbits the facial nerve comes out of the 
cranium immediately under the cartilage of the 
ear, and the meatus auditorius externus, from 
which itis Haies by only a fmall boney ridge. 


Cc: iy n Birds and Reptiles, 


The facial nerve exilés i in birds and CDN | 
but its fize is fmall, becaufe thefe animals have 
no lips, and becaufe their mouth, as well as a 
great part of their face, is covered with a horny 
_or fcaly fubftance, in confequence of which 
thefe parts have but little motion or fenfibility, 
We find, however, fome of the branches: they © 
are not indeed eafily followed in diffection, but 
their trunk always exifts, 


The facial nerve is very confiderable in cartis 
laginous fifhes ; it is detached from the brain | 
by a fingle trunk, very diftinét from the audi. 
tory nerve, which belongs alfo to the fifth pairs 
but foon after, ard even in the cavity of the 
cranium; it feparates into two branches, one — 
afcends the cranium, and pañles out through a 

particular 


= 
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ates hole, and is diftributed. under the 
fkin; the other, which is thicker, proceeds ho- 
rizontally towards the cavity of the ear, which 
it enters alfo by a particular foramen,. Arrived 
in that cavity, it proceeds under the. veficle 
which contains the amylaceous or calcareous 

matter of the ear, where it unites with the au- 
ditory portion of the fifth pair: the common 
trunk afterwards penetrates the cavity of the 
ear, to proceed outwardly, and to be diftributed 
in a great number of ramifications to the. foft 
ae parts which envelope the head, 


ieee vas 


Of the Auditory Nerve, or Portio Mois of 
. the Seventh Pair. 


Ty the Article on the Origin of the Nerves in 
the different claffes of animals, we have pointed 
out the manner in which the auditory nerve 
arifes from the brain.. As it is very fhort, and 
as'it paffes into the organ almoft immediately 
after its origin, we have at prefent only to de- 
fcribe, in the cerebral, cavity, its connections 
with the facial nerve, or portio dura. 

In Man, and the other Mammalia, it pro- 
cecds, with the facial nerve, into the cavity of 
the os temporum, which forms the meatus au- 

| _ ditorius 
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ditorius internus, and enters into the labyrinth 
‘by feveral holes, the number and the magnitude 
of which vary in different animals. In the Ar-_ 
ticle on the Ear, we fhall point out its farther 
diftribution in that organ; it is very foft, and 
we do not difcover fibres in it, as in all the other 
nerves, the olfactory excepted, 

In birds, the two nerves have nearly the fame 
connection. The auditory is very large, foft 
and reddifh ; it is received into a deep conduit, 
on the internal furface of the cranium, whence 
_ it penetrates into the pee by feveral {mall 
foramina. Be 

In reptiles, it 1s ‘nearly the fame as in birds. 

But in fifhes, the auditory nerve is very much 
feparated from the facial; it even approaches 
fo near to the origin of the fifth pair, that it 
may be regarded as a branch of it. In the car- 

tilaginous fifhes, as the rays, it ,paffes into the 
- cavity of the ear, bya particular foramen, and 
‘not by a number of holes, as in the other claf- 
fes. In the fpinous fifhes, as the ear is free, 
and even fituated in the fame cavity with the 
brain, the nerve is diftributed directly into that 
organ, | 


\ ARTIe 
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ArTicze VII. 
Of the Pneumo-gafiric Nerve, or Par Vagum, 
 wulgarly called the Eighth Pair. 


A, In Man. 


"Tax numerous filaments which compofe this 

_ nerve, at its origin from the brain, approximate 
and form a kind of comprefled cylinder: they 
then pafs out of the cavity of the cranium by 
an oblong aperture of the dura-mater, fituated 
below the pofterior foramen lacerum. 

Another nerve, which afcends from the canal 
of the fpine, where it arifes by feveral filaments 
from the fpinal marrow, comes out through the 
fame hole, on which account it is named the 
accefforius of the eighth pair. ! 

Having reached the bafe of the cranium, 
thefe nerves feem to receive a‘different deftina- 
tion, The par vagum, properly fo called, is 
tranfmitted to the lungs and the ftomach. The 
acceflorius is directed towards the fhoulder. 

The principal trunk communicates, in the 
firft place, with the hypogloffal, the great fym- 

pathetic, the fuperior cervical, and the gloffo- 

_’ pharyngeal nerves. | 
» Itafterwards defcends almoft vensiealty onthe 
fore part of the neck, to the breaft, and is placed — 
near 


| 


\ 
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near the carotid artery, and great fympathetic 
nerve; but in its courfe, it furnifhes the neigh- — 
bouring parts with a number of nues, which 
we {hall notice. 

One is intended for the las a and is diftri- 
buted to the mufcles and glands of that part’; 
another is detached towards the middle of the 
neck, and, forming an arch internally, it afcends 
towards the great hypogloffus. Several fila- 
ments are given off from the convexity of this 
arch, and defcend into the breaft; they then 
proceed to the pericardium, and aré ramified in 
its fubftance, forming the plexus Called the 
Superior cardiac. > x Meh 
~ When arrived near the clavicles, the par vas 
gum of the left fide fends forward fome fila- 
ments which unite with the plexus we have — 
juft mentioned. The analogous filaments on the 
other fide are produced by the recurrent nerve; ‘ 
after this, the trunk proceeds inwardly, and 
paffes into the thorax, between the veins and 
the arteries : it. prefently divides into two large 
branches ; the moft external is the continuation 
of the trunk; the internal is called xervus re- 
curreus, becaufe it re-afcends, and partly re- 
_ turns again out of the thorax. 

: This recurring branch turns round the eh 
of the aorta on the left fide, and the fub- clavian 
‘artery on the right. 

The left recurrent nervedetaches fome Beth. 
es, which, uniting with fome others, produced 

| | by 
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by the great fympathetic, form à pulmonary 
plexus round the pulmonary artery and the 
aorta, and having entered the pericardium, 
where they form the inferior cardiac plexus, they 
are diftributed to the heart. The recurrent 
branches having arrived near thé trachea arteria, 
divide into filaments, fome of which afcend to 


the larynx, and are diftributed to the fmall muf-. 


cles of that organ, underithe name of the /a- 


| Éd NETVES « 


The trunk of the pneumezattric, after furmit: 
Menus recurrent branches, pafles behind the pul- 
monary veflels, and detaches a number of fila- 
ments which furround the bronchia, and pro- 
duce a plexus, denominated the pulmonary : this 
plexus receives a filament rar the great fym= 
FRS nerve. | - 

«The branches of the par vagum Road 
continue to defcend in the thorax, along the 
æfophagus, to which they afford a number of 
filaments ; one nerve of the pair patting before 
the cefophagus,, the other behind : in this man- 
ner they both arrive in the abdomen, where they 


form a confiderable plexus under the envelope 


of the ftomach, produced by the peritoneum : 
they alfo furnifh fome filaments to the hepatic; 
fplenic, and folar plexufes, as we’ fhall thew 

when we treat of the great fympathetic nerve. : 
The trunk of the accefforius feparates from 
the par vagum, as it leaves the cranium); it is 
directed a little backwa und, as. i Rte fcends along 
7 he NS the . 
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the neck ; it paffes along the fuperior‘portion of 
the fterno-maftoid: mufcle, to which it gives 
fome branches. It afterwards proceeds to the 
trapezius mufcle, in which it terminates, after 
detaching fome filaments to the two fplenii, be 
tween which it pein! 


B. In other Mamm iferc ous Animals. 


This diftribution of the par vagum was found 
nearly fimilar in four or five fpecies of Mam- 
malia, which we examined for the purpofe of 
tracing it. The ca/f only prefented one pecu- 
liarity, which we have pointed out in the Arti- 
cle on the Facial Nerve; but the anaftomofes, 
with the great fympathetic, the recurrent nerves, 
the cardiac and pulmonary plexus, exhibited no 
difference, except in the number of the fila- 
ments, fo far as the accuracy of the Diflector may 
be relied on. The fpecies we diffected were the 
dog, the raccoon, the hog, and the porcupine. — 


C. In Birds and Reptiles. 


We have likewife nothing remarkable to ftate 
refpecting this nerve in birds and reptiles, 
though we have made preparations of it in fe- 
veral. fpecies. We obferve evidently that it 
is diftributed to the Jungs, the heart, the œfo- 
phagus, and ftomach, and that it forms plex- 
ufes on thefe organs, in the fame manner as the 

“great 


: 
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great fympathetic nerve produces them round 
all the arteries of the trunk. On leaving the 
cranium, the par vagum forms decuffations 
with the lingual and gloffo-pharyngeal nerves ; 
they afterwards feparate from each other: the 
gloffo- -pharyngeus is pofterior, the par vagum 
in the middle, and the lingual anterior. The 
par vagum does not always come out of the cra- 
nium by a fingle hole; it is formed of two or 
three filaments, which afterwards rejoin, upon 
receiving a communicating filament from the 
gloffo-pharyngeus, and one farther down from 
the lingual; the nerve then augments fome-. 
what in diameter, and defcends into the breaft. 


De In File 


The par vagum prefents a very peculiar dif- 
“pofition i in fifhes; this difference depends on the 
nature of the organs of refpiration, for which 
that nerve appears to be fpecially intended. As 
the lungs or branchiæ of fifhes are fituated im 
_ mediately below the cranium, it is obvious that 
_ the courfe of the nerves muft be very fhort; 
‘and as the diftribution of the nerve takes 
place almoft immediately after it leaves the cra- 
nium, it may be faid to have no common trunk. 

We fhall defcribe, in a general manner, what 
is common in the difpofition of this nerve, and 


afterwards point out particularities in different 
fpecies. 


The 
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The branches of the pneumo- -vaftric are diftris 
buted to threedifting@ | parts: the firft, or anterior, 
which are the largeft, and ufually four in num- 
ber on each fide, proceed to the branchiæ ; they 
reprefent the par vagum of Mammalia: the fe- 
cond, which aré ét fmaller, and two or three” 


on a fide, are diftributed to the muféles, which 


move the tongue in the bafe of thé gills, and: 
to the furface of the œfophagus: laftly, the 
third are fingle on each fide; they form a very 
thick nerve, which extends along the whole 
body of the fith, under the /ateral line. 

The branchial nerves pafs out of the cranium 
by one common foramen, and feparating from 
each other, proceed towards each of the bran- 
chiæ : before they arrive at them, they are di- 
vided into two; the pofterior branch paffes into 
the gutter which runs along the convexity of 
the bone that fuftains the branchiæ, and, in 
its courfe, furnifhes a confiderable number of 
{mall ramifications to the pectinated laminæ of 
the gills. | 

The anterior branch is directed into the cor- 
refpondent gutter in the concavity of the bone, 
and is there divided in the fame manner: the. 
anterior. branch of the firft ramification re- 
enters the cranium, and APRES to be Wants | 
mitted to the ear. | 

The middle branches of ie par vagum, 
which we have diftinguifhed with refpect to 
their diftribution, she: fometimes from the 

fame 
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fame Shiai as the Mfbrenchia, and afterwards 
divide into two. or three branches; but more 
commonly they come ott. of the cranium, as 
an equal number -of diftinét branches, by one 


common hole: one of thefe ramifies upon the 


mufcles that move the branchiæ, and thofe 
which act on the teeth of the palate. Another, 
which is much larger, proceeds along the cefo- 
phagus, to whichit is diftributed ; it may be 


_traced to the ftomach. Thethird branch unites — 
with the cervical nerves which progsed to the 


fhoulder, or pectoral fin. 

The laft branch.of the par vagum, and wiich 
appears peculiar to fifhes, is the long nerve of 
the lateral line of the body. We have con- 
{tantly met with it in every one of the fifhes 
we have examined, and its diftribution is nearly 
the fame in all. When we trace it to its origin, 


it is eafy to difcover that it isthe moft pofterior 


branch of the nerve, which, inftead of defcend- 
ing towards the gullet, proceeds. almoft hori- 
zontally backward and outward, in fuch a 
manner as to become. almoft fuperficial. It is 
merely covered by the fkin, and retained by a 
loofe.cellular fubftance. This nerve is nearly 
of an equal thicknefs throughout the whole of 
its length, and.may therefore be very readily 
miftaken for a tendon; it does.not appear to 
anaftomofe with the other nerves, or, if it unites 
with the inter-vertebral, the filaments are ex- 


- ceedingly flender. When it arrives at the tail, 
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it terminates by very {mall radiated filaments, 


which are diftributed to the rays of the fin. 


This isthe general diftributiôn of the pneumo- 


“gaftric nerve in fifhes. The varieties which it 
prefents refult from the ftru@ture of the fpecies. 
‘Thus, in the Chondropterygii, as rays, foarks, 
&c. this nerve is much longer, and all its ra- 
mifications proceed from a fingle'trunk, which 
does not divide until it reaches the part into 
which it is diftributed. In the fame fifhes, the 
two lengitudinal nerves are fituated towards ua 
back, and nearer each other. © 


The otlier differences are not fiicibiiety à Te< 


markable to merit a particular defcription. 


ARTICLE VIII. 


\ 


Of the i LL Sop Ne erve. 


W: have already dueribed the manner in vhicts 
the filaments which compofe this nerve arife 
from the brain, and explained the motives 
which induce modern anatomifts to confider 
them as a diftinct pair, We fhall now purfue 
its diftribution. — 

It makes its exit from the crahium, through 2 


hole in the dura-mater, very different from that 


_ of the eighth pair. The JE foramen, into 
| which 
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which the vein of the fame nerve paffes, fepa- 
rates thefe two nerves. Still énveloped:by thé 
--dura-mater, it exhibits a fmall enlargement, 
from which two branches are detached: one is 
directed pofteriorly towards the meatus audito- 
rius; another perforates the Hipage ae and 
unites with the par vagum. | | 

Having reached the’ bafe of the cranium, it 
feceives filaments from the facial and pneumo- 
gaftric nerves ; it afterwards divides into feveral 
Branchesone ! is partly diftributed to the muf- 
clés attached to the ftyloid procefs, and termi- 
nates in the tongue—another unites with the 
hypogloffus major :—laftly; others are diftribut- 
ed to the mufcles of the pharynx, along with 
fome filaments of the great fympathetic nerve, 
and form a plexus which envelopes the carotid 
arteries ; but the principal deftination of this 
nérve is to the tongue and the pharynx. 

Such is the defcription of this nerve in man. 
The other mammalia, birds and reptiles, prefent 
no rematkable difference. We have not indeed 
carried our refearches, with refpett to this par- 
ticular part, fo far in them as in the human body. 
We have, however, obferved, that this nerve 
proceeds to terminate in the tongue, after hav- 
ing furnifhed filaments’ to the mufcles which 
move it. In the fork, for example, it comes 
out of the bafe of the cranium, by the hole fi- 
tuated below the ear, which correfponds to the. 
pofterior foramen lacerum. It leaves this hole 

‘rR 2 We in 
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in two filaments, which unite almoft immediate-. 
ly, and form along quadrangular ganglion, from. 
which a, fmall flame is fent inward to the 
anterior mufcles of the neck: the fame gan- 
glion detathes a fmall branch backward, which 
unites with the eighth pair; and a large branch 
downward, on the front of the-neck : the laft 
is the continuation of the nerve itfelf; it de- 
fcends along . the œfophagus, and divides into, 
two principal branches; one afcends upon the 
anterior part of the neck, and is diftributed to 
the mufcles of the os dons which include it, 
in the form of cornua; the other defcends on 
the lateral parietes of the œfophagus, and fur- 
nifhes a branch to the lingual nerve, with which 
it anaftomofes ; the remainder of the nerve con- 
tinues its courfe upon: the. cefophagus. . From 
this defcription it appears that the diftribution 
of the gloffo-pharyngeus is date the, ne as 
in man. 

The nerve which ae the Fale of. the 
gloflo-pharyngeal in fithes, is plainly that branch 
of the pneumo-gaftric which is detached moft 
anteriorly from the firft branchial nerves it is 
divided intoa great number of filaments, which 
penetrate the aitstes of the tongue, in which 
they are fubdivided. The trunk itfelf is loft in 
the inferior part of the throat, before and be- 
tween the branchiæ. 


RER TT > 
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“Antiere IX. 


of the if eat Hypostoft Nerve, or Tey 
Pair, | 


Durs nerves leave A cranium, as we have al- 
ready fhewn, through the anterior condyloid fo-. 
ramen. As foon as they get on the out- 
fide of the cranium, they: become cylindrical, 
and form communications with the par vagum, 
the two firft cervical pairs, and efpecially with 
the great fympathetic nerve: after this they 
proceed forward, and a little outward, until they | 
arrive behind the fterno-maftoid mufcle. At this 
place they give off a large branch, which ac- 
companies the jugular vein almoft to the middle 


_ of the neck, where it formsan arch, and afcends 


on the-anterior part of the neck, and-terminates 
by uniting with fome filaments from the firft 
cervical nerves. | 
Some fmall branches proceed from the ¢ con- 
re À of this arch, and terminate in the muf- 


About two Arte Bréadch from this firft 
branch, the hypogloffal nerves detach another 
branch, which is entirely loft in the fubftance of — 
the thyro-hyoideus mufcle. 

Finally, the trunks pafs between the hyo- 
gloffus, and mylo-hyoideus mufcles, and re- 
R 3 HN CLV, 
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ceive fome filaments from the lingual branch of 


the inferior maxillary nerve: they at laft lofe 
themfelves by minute ramifications in the fub- 
ftance of the mufcles of the tongue. 


In the other Mammalia this nerye prefents the 


fame difpofition as in man. “In the calf it is of 
a bluifh colour, and may at firft fight be taken 
for a vein, At retains this colour until it ar- 
rives near and within. the, ramus of the inferior 
jaw. It is diftributed in the. mufcles, and even 
in the fubftance of the mangue towards its mid- 
dle part. 


f 


In birds, the} hy pogloffus comes out. pe the 


cranium, through the condyloid foramen, be- 


hind the.par vagum: it is flender at its origin, . 


. paffes before the par vagum, which it. crofles, 
and with which it partly unites. At this place 
a {mall filament is detached from it, which pro- 
ceeds towards the prrafts yeccompanyink: the ju- 
gular vein, | 

Continuing its courfe, forward, the ER 
of the hypogloffus croffes the gloflo-pharyn- 
geus : it then paffes under the cornu of the os 


~ 


hyoides, ;and proceeds towards the fuperior la 


rynx, where it terminates ; but it is previoufly 
divided into two branches, the inferior of which 


is fent forward and downward from the tongue, © 


and the fuperior upward and inward from the 
tongue. 


We have not obferved any nerve analogous to. 


the hypogloffus : in fifhes, 
oven 


RE 
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ARTI CLE X, | 
Of the Sub-Occipital and Cervical Nerves. 


ao: In Nan. 


Pax trunk formed by the union of the two 
roots of the /ub-occipital nerve, pierces the dura-. 
mater below the curvature of the vertebral ar- 
tery. It runs for a fhort way in the fubftance 
of that membrane, and comes out ‘on the edge 
of the foramen magnum, behind the condyles : 
it is then turned towards the notch in the arti- 
cular procefs of the firft vertebra, © “where it 
| paffes below the vertebral artery. It then forms 
a ganglion, from which fome filaments are 
diftributed to the ftraight and oblique mufcles 
of the head. The trunk afterwards turns be- 
fore the tranfverfe procefs ; it communicates by 
an anterior branch with the fympatheticus ma- 
jor, the par vagum, and the hypogloffus, and 
by a pofterior branch with the firft cervical 
pair: it then proceeds towards the triangular 
interval of the fmall mufcles of the head, Kidd is 
diftributed to almoft all the mufcles which are 
attached to the os occipitis by their fuperior 
part. | 
The frf cervical pair dites in the fame man- 
ner as the preceding. After paffing through the 

R 4 notch 
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notch between the firft and fecond vertebre, ; 
this pair forms a ganglion which fends off two 
principal branches. The anterior of thefe com- 
municates with the inferior branch of the fub- 
occipital nerve, the fympatheticus major, the 
_hypogloffus, and the fucceeding cervical pair. 
The pofterior branch, whichis moreconfiderable, 
detaches fome filaments which unite with the 
pofterior branch'of the fub- occipital, and with 
that of the next cervical pair. ‘The remainder 
of the nerve is diftributed to the mufcles of the 
back part of the neck. One of the filaments 
goes. forward, communicates with the hypo- 
gloffus, and is loft in fome of the mufcles of the 
os hyoides, and in the glands of the larynx. 
The Jecond cervical pair is divided, like all 
the others, into two branches: the antérior is _ 
the largeft; it communicates upwards and 
downwards with the two adjacent cervical pairs, 
with the fympatheticus and hypogloffus, and ~ 
laftly, with the branch of the following cervi- 
cal pair or pairs, which produce the diaphrag- , 
matic nerve; after which it divides into feveral 
branches, | | | 
One branch is fent backward into the mufcles 
of the neck ; another-forward and obliquely in- 
to the lateral parts of the ear, where it commu 
nicates with the facial nerve; a third proceeds 
towards the afcending ramus of the jaw, and is 
diftributed partly. into the parotid gland, and 
partly into the tezuments of the ear; a fourth is 


loft 


- 
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loft in the anterior part of the neck, in the muf- 
culus  cutaneus. All the other branches ‘are 
united with each other, and with the acceffary 
nerve of the eighth pair. By this union they 
form a plexus, which produces a great number 
of filaments to the lateral parts of the neck, 
fome of which communicate with the ie dom 


_ -theticus major. 


With refpect to the pofterior sist of the 
trunk of this nerve, it unites with the adjacent 
cervical nerves, and is loft in the mufcles named 
fplenius, complexus, Ilongiffimus dorfi, and 
tranfverfalis colli. 1 

The notch between the third and fourth ver- 
tebræ-of the neck affords a paflage for the 
third cervical pair. It is divided, as the others 
are, into two branches. | 
_ The anterior branch, feparates into two. The 
_firft receives a filament from the preceding pair, 
and is then diftributed to the trapezius mufcle, 
and the fterno-maftoideus... The fecond forms 
two filaments; one of which unites with the 
following pair: it detaches alfo fome others 
which join the facial nerve, and one very con-. 
_ fpicuous branch which conftitutes the diaphrag- 
matic nerve. The other filament, joins .the 
fourth pair, and partly. unites with the great 
fympathetic. |, 

The pofterior branch. is sdiftributed to the te- 
| guments and, mufcles of the back of the neck. 


‘Lhe 
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The fourth pair of cervical nerves, on leaving 
‘the medullary canal, divides into two branches, 
in the fame manner as all: the vertebral nerves. 
The pofterior branch is partly loft in the môf- 
cles of the back.. The anterior; which is the 
thickeft, communicates with the branch of the 
preceding pair, which forms the diaphragmatic 
nerve : it communicates likewife with the great 
fympathetic, and is divided into three branches ; 
two unite with the fucceeding pair, and affift in 
forming the brachial Done The third pro- 
ceeds towards the fhoulder, and is diftributed to 

the mufcles of the fcapula. 
The fifth, the fixth, and the feventh pairs. of 
cervical nerves may be confidered generally : 
they all communicate with the adjacént pairs, 
and with the great fympathetic. The fifth pair 
tranfmits filaments to the pofterior mufcles of 
the neck, and to thofe of the anterior part of 
the thorax: fometimes one of its filaments con- 
curs in the formation of the diaphragmatic 
nerve; it is, at laft, fent into the brachial 
‘plexus. ‘The fxtb is chiefly tranfmitted by.two 
‘large trunks to the brachial plexus: the firit 
trunk ‘receives that of the preceding pair, and 
“detaches fome filaments to the latiffimus dorfi. 
The fecond likewife fends a filament to the great 
pectoral mufcle. Finally, the /eventh pair pro- 
duces, in the fame manner, two large trunks for 
the brachial pere which are united fooner or 
later 
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later to that of the fixth. The | inferior branch 
furnifhes two filaments to the fubclayian and 
lefler pectoral mufcles. 


\ 


B. In “ther Mammnifercus Aninoté 


\ The fabbeccstal and ceryical nerves exhibit 
no remarkable differences in any of the Mam- 
malia. They all arife in the fame manner as in 
aman. The bulk and extent of the nervous-fi- 
laments which they produce, depend upon the 
relative magnitude of the parts to which they 
are refpectively diftributed. . They all have the 
fame number of nerves, the three-toed floth EX 
cepted, which ought to have two pair more; 
fince, as we have fhewn in the Third Lecture, thar 
animal ta, nine. ces vertebrae, 


The number of the cervical nerves varies | 
greatly in this clafs.. The known extremes are 
ten and twenty- -three, equal tu the numberof 
‘the vertebrae. Their difpofition is analagous to 
that obferved in man. They are, however, re- 
fpectively much larger, and undergo many 
fiexures. They are loft, in a great meafure, un- 
der the fkin of the neck, where they may be very 
eafily followed. In general only the laft cervi- 
cal pair contributes to the brachial plexus: 
the two laft pairs feldom concur in its forma- 
tion. 

6 D. is 
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Dis fib Ho D ARS #7 Reptiles. | 


Tortoifes have eight pair of cervical nerves, 
which are diftributed nearly in the fame manner 
as in Mammalia. The three laft pairs join 
in forming the brachial plexus. The green li- 


. xard has four pair of cervical nerves, but only 


the two laft enter into the compofition of the 


plexus. In /slamanders and frogs the cervical 


nerves cannot be: properly diftinguifhed from 
the dorfal, as thefe animals have no ribs. A 
pair comes out between the firft and fecond ver- 
tebræ, which is fent to the mufcles of the infe- 
rior part of the neck, and under the {kin that 
covers them. Thefe nerves alfo afford fome fi- 
laments to the fhoulder: From:this diftribution 
they may be regarded as real cervical nerves. In 
frogs only two pairs enter into the compofition 
of the plexus. : In the /alamander there are dif- 
tinctly four, — ) | Me 


ji In Fifhes. 


NAS the cervical vertebræ of fifhes cannot be 
Dontivély diftinguifhed from the dorfal, it is 
very difficult to explain the diftribution of their 
cervical nerves. There are never more than 
four that merit this name, and frequently there 
are none to which it can be applied. When thefe 
nerves exift, theyare diftributed tothe partsabout 


the throat, or rather to the pectoral fin, over 
which 


A. XI. Tas-DIAPHRAGMATICNERVE: 263% 


which they are fpread, as. we, fhall fhew> when 
we deferibe the brachial ERNE: 


dé Lu Arricrs XI. 
of. the hap rt N enve, : 


Pigs nerve - 18 produced chiefly ‘by the FR 
pair of cervical nerves; but it alfo receives, as 
we have fhewn, a confiderable branch from the 
fucceeding pair, and fometimes a flender fila~ 
ment: from the fixth; befides, very common- 
jy, a fmall branch, which is given-off from the 
convex fide. of the arch, .formed on the fore 
part of the neck by the hypogloffus... .. 

_ Thus.compofed, this nerve defcends before 
the neck ina large trunk, to which fome fila- 
ments from the two laft cervical pairs, and the 
cervical ganglion of the. great fympathetic, are 
united. It detaches fome fibrillæ to the fcaleni 
mufcles, and the thymus gland, when it exifts ; 
after which it proceeds into the thorax, between 
the fubclavian artery and vein. ‘It is involved 
in the middle reflection of the pleura, paffes an- 
terior to the pulmonary veffels and veins in the 
lateral parts of the pericardium, in order to ar- 
rive at the diaphragm. — | 

Here the nerve terminates: it is diftributed | 
by radiated fibres i in the fubftance of the mufcle. 
Some 
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Some filaménts, however, pafs to thé abdominal 
furface, and communicate with the fubgaftric 
plexus of the great fympathetic netve. 

The diaphragmatic nerve of the other Mam- 
malia is in every refpect fimilar to that of man. 
It has not always the‘fämeé origin, but that is 
alfo fubject to variation in man. It proceeds, 
however, moft commonly, from the fourth cer- 
vical and the two following pairs. It alfo ré- 
ceives the branch from the hypogloffäl and great . 
fympathetic nerves. The other circumftances int 
its diftribution do not merit a detail. 

We have not been able to difcover the dia- 
phragmatic nerve in birds. It is poffible, how-= 
éver, that the mufcles which are attached to the 
lungs, and which form fo large an aponeurofis, 
receive fome nervous filaments: we muft con 
fefs, however, that saad have efcaped our ob- 
fervation. ) 

Reptiles have no diaphraginatic nerve, unlefs — 
we regard as fuch the cervical pairs which are 
loft in the-mufcles of the neck in thofe reptiles 
that want ribs, as falamanders and frogs. In 
them thefe mufcles produce the effect of thé 
diaphragm, as will “pg in the Article on Rez 
FRERES | | 

Fifhes having no lungs alfo want the dias 
phragmatic nerve. We hd however, fomé 
analogy in the probable function, and particu | 
larly in the diftribution of one of the firft ver: 
tebral pairs, which is diftributed to the muf- 

rie” Cular 


tea 
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Î ; 

cular feptum that feparates the cavity of the 

branchiæ from that of the abdomen.: This nerve 


is particularly remarkable in the i and the 
nares | 


ARTICLE XIL 
oft the Dorfil que unter Nerves: 


Ae i Man. 


Tu: dorfal nerves leave the canal of the me. 
_ dulla fpinalis through the holes which are forms 


ed by the correfponding notches of éach two 
contiguous vertebra. 

‘The firft pair comes out between the first and 
fecond dorfal vertebræ, and the laft between the 
twelfth vertebra of the back and the rit of the 
toins. 

: All thefe nerves: divide into two branches 
upon leaving the intervertebral holes ; the po- 
fterior, which is the fmaller branch, is difiri- 
buted to the mufcles and fkin of thé back. The 


_ anterior branch, which is the larger, communi- 


cates by one or two filaments with the great 


‘fympathetic nerve, detaches fome ramifications 


to the intercoftal mufcles; and thofe of the an 
terior part of the thorax, and abdomen, and af- 
terwards paffes along the intercoftal rats to+ 
wards the fternum. 


The 
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«The firft pair of dorfal nerves is s diftinguifhed 
by its contributing to, the formation of the bra- 
chial plexus in iiss enous with the me cervi- 
cal pair. | 

The two following pairs produce fome branches 
which pafs through the lateral parts of the 
breaft, and proceed from within outwardly to 
the teguments of the arm on the internal fide. 

The twelfth pair is partly diftributed to the 
pele of the abdomen, and under the tegu- 
ments; and partly into the mufcles called quad- 
ratus lumborum longiffimus dorfi, and ferratus 
potticus inferior, and to the fkin of the but- 
tocks.. | 

The /umbar nerves  vary in number. ere aré 
ufually five, fometimes four, and feldom fix. 
They. are large in proportion as the vertebra 
from which they proceed is more inferior. The 
&fth therefore is ufually of the greateft fize. . 

On leaving the intervertebral holes, they di- 
_ vide into two branches, one anterior, the other 
. pofterior. The firft branch detaches a number. 
of filaments which unite with each of the lum- 
‘ bar ganglia of the great fympathetic nerve, and 
with each of the preceding and following pairs: 
it alfo tranfmits fome branches to the mufcles. 
of the abdomen, to the quadratus lumborum, 
the iliacus, and the fkin. The laft ramifications 
are commonly flexuous, in order that they may 
follow. the parts in their extenfion. | 

The meftetior branch is loft in the mufcles of 

, ‘ the 
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the inferior part of the fpine. ‘The number of 
its ramifications vary confiderably. — 

The frff lumbar pair furnifhes a fmall 
branch, which is diftributed to the cremafter 
mufcle, and the tefticles in men. In women 


this branch goes partly to the uterus, and ome 
to the external organs of generation. 


The /econd pair alfo furnifhes fome flamients 
which are difpofed of in the fame manner as 


thofe of the preceding : one of them is very re» 


markable, and fometimes defcends to the knee. 
The diftribution of the third, fourth, and fifth 
pairs is nearly analogous. 
The principal branches of sacks of that 
herves unite together, and form three very re- 


markable trunks, which we fhall sinsondembilee 
hereafter. ri 


Thé firft is the anterior jen nerve, com~ | 
only called the crural. 
The fecond is the /ub-pubic. nerve, ufually 


named the odturator. 


The third, which is produced Ky a plexus of. 
the lumbar with the anterior {acral rosa is the 


 afcbiatics 


B. In biker’ MO MAN abat and in Birds, 


In thefe animals the dorfal and lumbar 


nerves are exactly fimilar to thofe of man. 
They vary only with refpe@ to their number, 


an idea of which may bé formed by confulting 


EMNoL, LS ae the 


258 L. X. Distrrsution or THE NERVES. . 


the tables of the Vertebre which we Beye ir 
the Third Lecture. 


C. In Reptiles. 


We fhall alfo refer to the tables which indi- 
cate the number of the vertebra in reptiles, 
in order to fhew the number of the nerves 
which iffue from their foramina. The dif- 
tribution of thefe nerves is the fame as in the 
other animals, and to point it out would only 
be repeating what we have already defcribed in 
man. | 


D. In Fifhes. 


:: An this clafs there is no diftinétion between 
the different nerves of the vertebral column. 
‘They are all diftributed in the intercoftal fpaces, 
and prefent no peculiarity. 


ArrTicLe XIII. re 
Of the Pelvic and Caudal Nerves. 


Tue pelvic or facral nerves come out of the 
‘vertebral canal, by the holes which are com- 
‘monly called the /acral, and which are ufually 
five in number, fometimes more, fometimes lefs. 
The pofterior branchés which come out by the 
pofterior foramina are the leaft confiderable. On 

| their 


~ 
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their appearance without the holes they unite 
. with the adjoining branches, and are diftributed 
by a number of filaments to the fkin of the but- 
tocks, and to the lateral parts of the anus. The 
anterior branches are thofe which produce the 
facral or pelvic nerves, properly fo called. 
The frf pair proceeds within the pelvis to- 
wards the ifchiatic notch. Having furnifhed 
fome filaments to the inferior ganglia of the 
great fympathetic nerve, it is united and con- 
founded with the fucceeding facral pair. Ad- 
vancing a little farther, it receives the large 
trunk formed by the fourth or fifth pairs of the 
loins: it befides detaches a branch, which fe- 
parates from the ifchiatic portion, while it. 
paffes through the notch, and is diftributed to 
the mufculus gluteus recite: | 
The /econd pair gives off fome branches which 
are diftributed nearly in the fame manner as the 
 firft; but it is divided within the pelvis into 
two portions, the fuperior of which unites with 
the trunk of the firft pair, as we have already 
fhewn; and the fecond is confounded with the 
third pair in order to form the ifchiatic nerve, 
Two filaments are detached fromthe pofterior part 
of this pair, which accompany it into the notch, 
but feparate from beyond it. The one is loftin the 
gluteus maximus ; the other unites with a branch 
of the following pair, and forms a fmall fingle 
trunk, which is again difunited, to be diftri- 
| a to the pofterior part of the thigh, and the 
UG Rd À leg. 
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leg beneath the fkin, and to the teguments of the 
hip, the anus and the penis, or the vulva. 

The third pair alfo unites, as we have ftated, 
to the inferior branch of the fecond. It is 
much fmaller ; at firft, it gives fome filaments 
to the great fympathetic nerve, and afterwards 
furnifhes a great number which are diftributed 
within the pelvis on the neck of the bladder in 
man, and on the lateral parts of the vagina in 
women. In this place they unite with fome fi- 
laments from the great fympathetic nerve, and 
form a very confiderable plexus. This pair alfo 
furnifhes a number of other branches, fome of 
which are fent to the pofterior parts of the 


thigh, and others beneath the fkin of the but= — 


tocks. 

The fourth pair of facral nerves: is diffributed 
nearly in the fame manner as the preceding. It 
befides detaches fome filaments to the mufcles 
of the anus, and a large branch which unites 
with others that come from the fciatic nerve, 
thus forming a very remarkable trunk. This 
trunk paffes between the two facro-fciatic liga- 
ments, and afterwardsdivides into two branches; 
ene of which is loft in the mufcles of the anus, 
and the obdurator internus; the other proceeds 
to the mufcles and teguments of the penis in 
man, and to thofe of the vulva in females. … 

Laftly, the ffb pair, which is the fmalleft of 
pr whole, is diftributed nearly in the: fame 


manner as the fourth. 
There 


l'A 
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There are no caudal or coccygeal nerves in man, 

. The.other Mammalia, and the birds, prefent 
no difference worthy of notice in their pelvic 
nerves. ‘There are caudal nerves in the Mam- 
malia. They iffue from the vertebral canal, by 
holes which are formed in the vertebræ of the 
tail. We fhall deicribe them from the rabbir, 

The jirf? pair comes out between the laft piece 
of the os facrum and the firft caudal vertebra. 
It proceeds from the pelvis before the mufculus 
ifchio-coccygeus by the ifchiatic notch. It 
then divides into two branches: one is suit 
to the fciatic nerve ; the other Continues to ad- 
vance between the pelvis and the tail until it | 
enters a gland fituated under the fixth caudal 
pair of nerves, where this branch terminates ; 
but, in its courfe, it unites with a number ‘of 
nerves, and gives origin to others, thus forming 
a very remarkable plexus, which we fhall name 
the caudal. 

The firft filament. which is detached from 
this branch, paffes under the glutei mufcles, to 
which it is diftributed ; the branch is afterwards 
joined on the internal fide by a {mall anaftomof- 
ing filament, which appears to be derived from 
the fecond-caudal pair, and on the external fide 
by three or four filaments, which form a reti- 
cular plexus, from whence fevetal branches go 
to the mufcles’; one which is very confidera- 
ble, paffes into the pelvis, and is loftupon the — 
Ne where it may be eafily followed, as its fize 

S 3 | . CON» 
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continues undiminifhed: again, thethird, fourth, 
and fifth pair of caudal nerves fend filaments to 
the internal fide; after which five or fix branches 
are given off from the external fideof the mufcles 
of the penis, and thofe which arife from the 
ifchium, Finally, the trunk of the firit caudal 
pair is terminated in the vel we have already 
-mentioned, 

The facral and caudal nerves are not meres 
in reptiles and fifhes. We have pointed out the 
diftribution of thofe which are fent to the pofte- 
rior feet, or ventral fins. Thofe of the tail re. 
femble the intercoftals, and are loft in the muf. — 
cles. 


” 


ARTICLE XIV. 


Of the Brachial Plexus, and the Nerves a the 
Thoracic Member. 


gi In Man. 


W 2, have de(cribed the manner in which de 
cervical nerves produce the brachial plexus by 
their union. The nature of this nervous inter- 
texture renders it very difficult to follow each of 
the four pair of nerves which form it, when they 
feparate to be diftributed to the arm. : «7 
All thefe nerves pafs into the interval. in- 
cluded. between the fcaleni mufcles, and are 
| there - 
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there ufually ünited to the firft dorfal pair. 
: When thefe nerves feparate, they form three 
principal fafciculi, from which all the nerves of 
the arm arife. 

The middle fafciculus produces the median 
and ulnar nerves. 

The pofterior fafciculus detaches i radial 
and the axillary. | 

Laftly, the internal ree ite gives origin 
to the thoracic, fcapular, external and internal 
cutaneous nerves, | 

This difpofition is, however, fo liable to va- 
riations, that nothing pofitive can be eftablifhed 
refpecting it; but whatever may be the origin 
of the nerves we have enumerated, their num- 
ber is conftantly found the fame. We fhall 
now follow them in their diftribution. - 


¢ Of the Median Nerve. 


This nerve is one of the largeft of the arm: 
at the middle and anterior part of which it is 
_ fituated on the internal edge of the brachial ar- 
tery; it defcends in this manner, without pro- 
ducing any remarkable branches, as far as the 
articulation of the fore-arm; it afterwards pafies 
between the tendon of the brachialis internus, 
and the pronator teres mufcles, to which it 
tranfmits filaments, as well as to the fkin. It 
produces, at this place, fome other very remarka- 
ms branches; one is loft in the radialis externus, 

S 4 he ~~ and 
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and may even be followed a confiderable waÿ 
in that mufcle. The others are fent to the 
palmaris longus, and to the flexor profundus ; 
but the moft. confiant of all is the branch called 
inter-offeous, which, after receiving an anafto- 
mofing branch from the radial nerve, tranfmits 
filaments to the flexor longus pollicis, and the 
profundus mufcles ; perforates the interofleous 
ligament, to which -it furnifhes a filament; re- 
appears on the external furface of the fore-arm, 
and is loft in the flexor longus pollicis and pro- 
nator quadratus. 

The trunk of the median nerve accompanies 
the flexor mufcles of the fingers, and reaches the 
palm of the hand along with the tendons. It 
detaches feveral branches to the mufcles, the 
aponeurofis palmaris, and the fkin. Laftly, it 
divides into four or five principal branches near 
the digital extremity of the metacarpal bones; — 
the firft of thefe branches is loft in the mufcles 
of the thumb; the fecond divides into two 
branches, which, after having given off fome 
filaments to the adductor pollicis, run along the 
edges of the thumb, and at its extremity re- 
unite, forming an arch, from which a con- 
fiderable number of filaments are detached. 
The third branch alfo produces two fmaller 
portions, which are fent in the fame manner 
along the fides of the fore-finger. ‘The fourth 
is fimilarly diftributed tothe middle finger. 
Sometimes, however, it furnifhes only one of 

the 
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the lateral filaments, that on the radial fide of 
the finger having been fupplied by the third 
- branch... Finally, the fifth branch is diftributed 
on the radial fide of the ring finger. ©The four 
digital ramifications tranfmit filaments to the 
mufculi lumbricales, to the fheath of the ten. 
dons, and to the teguments, which it is impof- 
fible to trace, although they are fepeoinel nu. 
merous, ; 


‘iss Of the Ulnar Nerve. 


This nerve defcends along the internal part of 
the arm, until it approaches the elbow, where it 
is réceived into a particular furrow of the epi- 
trochlea of the humerus. It affords fome fila- 
ments to the olecranon, and to the mufcles in- 
ferted in that part. The trunk of the nérve 
croffes the origin of the flexor ulnaris mufcle, 
and proceeds along the palmar furface of the 
_ fore-arm on its ulnar margin. In its courfe to 
- the wrift it detaches feveral branches to the arti- 
cular capfule of the fold of the arm, and to, the 
flexor mufcles of the fingers. At the annular 
- ligament, of the carpus, or a little before it, the 
trunk divides into two branches; one is named 
the dorfal, and the other the palmar. 

The dorfal branch fubdivides into filaments, : 
which, after uniting among themfelves, and with 
others from the radial nerve, are loft in the {kin 
of the back of the hand. - | 

The 
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The palmar branch furnifhes the two lateral 
branches of the little finger, and alfo that which 
anaftomofes with the fifth branch of the median 
nerve, at the extremity of the ring finger; it 
likewife fends down fome filaments to the lum- 
bricales and interroffei mufcles, 


3. Of the Radial Nerve. 


The radial is the thickeft nerve of the arm, 
Soon after it feparates from the plexus, we find it 
fituated between the ulnar nerveand the axillary 
artery ; it furnifhes almoft immediately fome 
filaments, which are loft in the fkin, and in the 
‘triceps brachialis The trunk of the nerve 
paffes afterwards behind the humerus, round 
which it turns to re-appear on the external fur- 
face between the brachialis externus, fupinator 
longus, and brachialis internus. It alfo pro- 
duces, at this place, a fub-cutaneous branch, 
which accompanies the cephalic vein to the 
wrift, and feveral other branches tothe radial and 
fupinator mufcles. The trunk of the nerve 
then croffes the fupinator brevis, above the ar- 


ticulation of the radius with the humerus, and . - 


continues to proceed on the external furface of 
the fore-arm. It gives a number of branches 
to the mufcles, and then divides into two. 
branches, one of which, having paffed under 
the annular ligament of the convexity of the 
carpus,, is loft in the fkin, and the parts which 

cover 
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cover the back of the hand: the next branch, 
which is the largeft, divides into two others be. 
fore it reaches the annular ligament of the wrift, 
One produces two ramifications ; the firft ter- 
minates on the dorfal furface of the thumb, and 
on that of the fore-finger; the fecond is alfo 
diftributed to the fore-finger, the middle, and 
frequently to the ring-finger. The other rami- 
fication alfo proceeds to the convexity of the 
hand and the fingers, and is diftributed nearly 
in the fame manner as the former. It is, how- 
ever, commonly the fmaller of the two. 


À. Of the Axillary Nerve. 


This has alfo been named the articular nerve, 
It is frequently only a branch of the radial co- 
. vered by the deltoid. mufcle. under which it 
paffes. It tranfmits fome filaments to that 
-mufcle,. and to the other mufcles near the arti- 
culation of the humerus, as the teres-major, the 
Jatiffimus dorfi, the ferratus major, and the fub- 
fcapularis. One of its branches, which is the 
‘moft remarkable, is loft in the articular capfule 
of the humerus. 


os Of the Thoracic and Scapular Nerves. 


The thoracic nerves in fome inftances arife 
feparately from the*brachial plexus.’ They are 
diftributed: chiefly to the pectoral mufcles, and 
are loft in the mammary glands, and in the fkin 

of 
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of the breaft. There is frequently a Rd 
branch which is loft in the fubftance of the la- 
tiffimus dorfi, (or /4mbo-bumeralis) mufcle. | 

The fcapular nerve paffes behind the-notch in 
the coracoid procefs, and gives branches to the 
fupra-fpinatus and infra-fpinatus mufcles, and 
to the fub- fcapularis, 5 


6. GE the External Cutaneous, or + Mu feulbe. ° 
Cutaneous Nerve. 


This nerve perforates the coraco-brachialis 
mufcle. It is afterwards fituated between the 
biceps and the brachialis internus, to both of 
wipe it furnifhes numerous filaments. Having 

eached the middle part of the humerus, it di- 
ents into two branches; one fuperficial, and 
~ the other deep feated. 

The fuperficial branch is the larger: it de- 
fcends with the cephalic vein above the tendon 
of the biceps mufcle in front of the fold of the 
fore-arm, where it divides into a number of 
ramifications. Some of thefe are partly loft in 
the fupinator longus, and in the fkin, where 
they anaftomofe with other filaments from the 
radial nerve. Other ramifications defcend to 
the hand, and divide and fub-divide in the fkin. - 

The deep feated branch of the external cuta- 
neous nerve is almoft entirely loft in the brachi- 
alis internus mufcle ; one of the filaments pene- 
trates, with the humeral artery, properly fo 
called, into the medullary cavity of the bone. 

: 3 7. Of 
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7. Of the Internal Cutaneous Nerve. 
This nerve comes fometimes from the ulnar; 
it proceeds along the pofterior and internal fide 
of the humerus, between the fkin and the muf- 
cles. : When arrived at the fore-arm, it divides — 
into a number of branches which enter the fkin, 
and may be traced as far as the hand. 


Bein other Mammiferous Animais. 


The brachial plextis is produced i in the other 
Mammalia by the three. laft pair of cervical 
nerves, and by the firft dorfal pair. 

The articular nerve is exclufively formed by 
the fifth cervical pair in the rabbif, and only. 
one of its filaments enters into the compofition 
of the plexus. 

- The thoracic nerves are detached from. the 
suai and are diftributed to the mufcles of 
the axilla. We alfo find a nerve analogous to 
the Scapular. 

The internal and external cutaneous nerves are 
not diftinct, but only branches of the three 
principal cords which reprefent the median, ul=- 
ed and radial nerves. 

At the middle part of the arm the Met 
produces a branch which is diftributed to the 
_ mufcles and the fkin, and may be regarded as a 
_ mufculo-cutaneous nerve. Having arrived before 
the bend of. the fore-arm, it detaches a number 

| of 
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of filaments which pafs deeply along with the 
tendon of the biceps, and are diftributed to the 
mufcles. The trunk continues to accompany 
the mufcles of the palmar furface of the fore- 
arm. It divides into two branches, which pafs 
through two particular grooves in the ligaments 
of the carpus, and are each diftributed to the 
fingers, nearly as in man. 

The u/nar nerve is the moft external and the 
flendereft of the three. About the middle of 
the arm it gives off a branch to the extenfor 
mufcles of the elbow and to the fkin. This 
branch appears to fupply the place of the exter- 
nal cutaneous nerve. ‘The trunk of the ulnar 
having arrived before the articulation of the arm, 
penetrates the aponeurofes of the mufcles which 
are inferted in the external condyle: it paffes 
along the ulna on the inter-offeous ligament, 
gives branches to the flexor mufcles of the fin- 
gers, and terminates in two very long filaments, 
one of which goes to the external furface of the 
paw, where it is loft-in the fkin; the other fol- 
lows the palmar furface, and is diftributed nearly 
as in man. 

The radial nerve is alfo the thickeft of the 
three cords: it winds round the humerus, and 
furnifhes ramifications to the extenfor mufcles 
of the fore-arm: having reached the external 
part of the arm, it glides between the biceps 
and triceps mufcles, and divides into feveral 
branches; one becomes fuperficial, and praceeds 

| ta 
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to the front of the fore-arm under the fkin ; the 
others are loft in the mufcles of the anterior 
part. of the fore-arm. | 

… Laftly, the trunk, after fupplying the mufcles, 
divides into feveral filaments, which are loft in 
the {kin on the convex part of the fingers. 


C. In Birds. 


The brachial. plexus in birds, is formed ex- 
clufively by the laft cervical and the two firft 
dorfal pairs. Their intermixture produces only 
one fafciculus, from which all the nerves of the 
arm are derived. 

The firft cords detached from the plexus, are 
intended. for the pectorales major and medius, 
and the fub-clavius mufcles: they are large, p 
and four in number. 

. A branch, analogous to the articular nerve, is 

afterwards diftributed to the mufcles which fur- 

round the head of the humerus and its aRvicular 
capfule. 

. Two large principal cords then arife, which 

are fent to the wing. 

. One is directed under the internal or inferior 
TEcs of the wing. It firft detaches filaments 
to the biceps and deltoid mufcles, then follow- 

ing the internal edge of the biceps, it arrives 
at the bend of the fore-arm without affording 
any remarkable branches. Having advanced 

_- above the articulation of the fore-arm, immedi- 

/ ately 
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ately under the fkin, it divides into threé . 
branches; the external is the moft flender, and 
is partly loft in the radial mufcles, and thé fkin 
which covers the pollex, or the baftard wing. 
The middle branch paffes deeply under thé 
mufcles to which it is diftributed; one of its 
filaments perforates the inter-offeous ligament 
toget to the fuperiorfurface. Laftly, the third or 
internal branch, proceeds, as the ulnar nerve, on 
the internal condyle of the humerus, amongft the 
tendons of the mufclés which are there inferted: 
At this place it feparates into a number of fila 
ments : one paffes to the articular capfule of thé 
fore-arm with the humerus, and into the fkin 
that covers thé elbow ; fome proceed to thé 
flexor mufcles of the metacarpus. Two others, 
which are more remarkable and longer, follow 
the inferior margin of the wing under the fkin, 
and are loft in the fkim which covers the inner 
furface of the digiti. This nerve appeats to 
fupply the place of the median, the te and 
the mufculo-cutaneous. 

The other principal cord of the brachial 
plexus turns round the humerus to arrive at its 
- fuperior furface, producing, at firft, fome very 
confpicuous filaments for the extenfors of thé 
ulna ; then two other alfo very remarkable fila=. 
ments, which are diftributed in the form of a 
goofe’s foot urider the fkin, and the membranes 
fituated between the humerus and the fore-arm. 
Thefe branches appear analogous to the zervas 
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calañeus internus. The trunk of the nerve con: 
tinues to defcend along the humerus; and, on 
teaching the articulation with the ulna, is found 
fituated on the internal furface, but towards the 
radial edge of the fore-arm : it paffes through 
the tendon of the radialis externus mufcle, and 
-upon arriving at the outer, or fuperior furface, 
divides into two branches ; one, which is fhort, 
is loft under the fkin that covers the external 
furface of the fore-arm; the other, which is 
longer, is fituated between the two bones on the 
inter-offeous membrane, When it reaches the 
articulation of the carpus, it paffes through a 
-particular groove, and is feen divided into three 
filaments; a fhort one fot the pollex, and the 
other two for the external fide of each of the 
_ digiti, upon which they are diftributed under 
. the fkin as far as the laft joint. 

It is evident that this cord corréfponds to the 
radial nerve, and that one of its branches fup- 
plies the place of ‘the eatanens internus. This 
defcription i is taken from the duck and the fork. 
We prefume it is not different in the other 
Birds: | : 


D. In Reptiles. 


In the sortoife, the three laft pairs of cetvical 
nerves, and the firft of the dorfal, proceed to the 
thoracic member, where they forma plexus in the 
following manner: the fifth cervical pair paffes 
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behind the other four pairs, croffes them in 
their courfe, and unites with them in its pañage. 
It then turns round the fcapula, which in this ' 
animal is articulated with the firft dorfal ver- 
tebra. We fhall return to the defcription of 
this nerve. The fixth cervical pair proceeds 
directly’ along the fcapula on its internal fur- 
face : it is crofled pofteriorly by the fifth, and 
towards the lower third of the fcapula receives 
the feventh cervical pair. The feventh is flen- 
der, croffed by the fifth and the firft dorfal pair, 
‘and united with the fixth, in the manner we 
have pointed out. The firft dorfal pair partly 
joins the feventh cervical, almoft at the point 
where it comes out of the-vertebral canal; it is — 
then fent to the mufcles of the fhoulder. | 

We fhall now purfue each of the cords we 
have mentioned to their termination. 

The large nerve produced by the fifth ceryl- 
cal pair, having arrived behind and near the 
true a CO AO of the fcapula with the fpine, 
divides into three branchés ; one, which is but a 
filament, appears to be diftributed to the arti- ~ 
cular capfule ; a fecond, which is very flat, and 
from the fides of which a vaft number of leffer 
. branches extend to the mufcles of the fkin, ap- 
pears to take the place of the mufculo-cutaneus ; 
_the third branch, which accompanies the muf- 
‘cles of the fcapula under the fkin, defcends to 
the humerus, without producing arty remarkable 
branches. At this place, however, it fends off 
tht | | feveral 
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feveral ramifications to the extenfor mufcles of 
the fore-arm. The trunk continues its dire&tion 
forward, expands and lofes itfelf under the fkin, 
and may be followed as far as the hand: it may, 
perhaps, be regarded as fupplying the place of 
the ulnar nerve. 

The fixth pair of erica nerves having, as 
we have fhewn, affifted i in forming the brachial 
plexus, paffes along the internal furface of the 
fcapula ; about the lower third of that bone it 
receives the feventh pair; the nerve then be- 
comes thicker, but foon after divides into two 
branches; one, which is slender, pañles into the 
groové, between the furca and the clavicle, and 
then fpreads over the articular capfule of the 
humerus, after furnifhing numerous filaments 
to the mufcles which furround it; this nerve 
may be regarded as analogous to the arfzcular in 
man. The trunk of the nerve, which evidently 
fupplies the place of the median, upon reaching 
the articulation of the humerus with the fcapula, 
tranfmits filaments to the adjoining mufcles. 
On arriving at the palmar furface of the fore- 
‘arm, it divides into three portions, two of 
which are on the ulnar fide, and fink deeply 
into the mufcles; the third, which is much 
larger, follows the radial fide of the fore-arm, 
and at the bafe of the thumb proceeds to the 
palm of the hand, and detaches filaments to 
(each of the fingers. | 

The feventh cervical pair unites, as we have 
Be ftated, 


{ 
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ftated, to the fixth, at the pofterior part of the 
{capula, to form the median and: articular nerves. 
We have therefore no occafion to return ‘to its 


defcription. The firft dorfal pair is loft in the 


mufcles of the fhoulder, and is not continued 
throughout the arm. 

The brachial plexus of the /izard differs a 
little from that of the tortoife; it is formed by 


_two dorfal, and the two laft cervical pairs; the 


firft of the cervical furnifhes only one: of its 
branches to the plexus ; the other going tee the 
neck, | 

In the frog, the nerves which are to be diftri- 
buted to the arm, proceed from a very thick 
cord, which comes from between the fecond 
and third vertebræ : this makes the largeft nerve 
in the whole body ; it is foen after joined by a 
filament from the fucceeding pair, with which 
it intimately unites; this cord proceeds to- 
wards the axilla—it fends off a branch, which 
paffes above the fhoulder, and is loft in the muf- ” 
cles of that part. The trunk continues its 


_courfe to the arm, and very foon forms two 


principal branches ; and befides thefe, it. alfo 
fends fome filaments to the extenfors of the 
fore-arm, and the articular capiule of the head 
of the humerus. 

Of thefe two nervous cords, one is dla 


forward upon the humerus, and reprefents the 


median nerve; it detaches fome filaments to the 
ufcles and the fkin. Arrived at the fold of 
| EM the 
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the fore arm, the nerve plunges amongft the 
mufcles, along with the tendon of the /ferno- 
_vadialis, which fuppties the place of the biceps; 
it afterwards divides into two branches, placed 
one above the other: the moft flender is fituated . 
between the flexor mufcles of the fingers; the 
larger upon the furrow, which indicates the 
union of the two bones of the fore-arm ; thefe 
_ pafs under the ligaments of the carpus; having 
reached the palm, the fuperficial branch is loft 
in the fkin which covers that part, and the 
deep feated is diftributed to each of the fingers, 
nearly as in man. It alfo furnifhes fome fila- 
ments to the mufcles of the hand. 

* The other cord. reprefents the radial nerve; 
it turns round the humerus, and furnifhes, in 
the firft place, fome branches to the extenfor 
cubiti: continuing to defcend round the hu- 
. merus, it arrives before the articulation with 
the bone of the fore-arm, on the radial fide— 
it paffes through the fubftance of the mufcles 
to the external part of the fore-arm: it is after- 
wards divided ; one of the branches is loft un- 
der the fkin, the other paffes under the back of 
the hand, and terminates on the convexity of 
the fingers. From this defcription it will ap- 
pear, that the nerves of the arm in frogs very. 
much:refémble thofe of the wing in birds. 

In the /alamander the nerves of the arm are 
diftributed as in the frog, but the brachial 
pe 1s formed by two cervical, and two dor- 
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fal pairs, if we may regard as dorfal vertebra 
thofe which fuftain rudiments of the ribs. 
There are no brachial nerves in /erpeuts. 


EL In Fishes. 


The nerves of the pectoral fin of fpinous 
fifhes proceed from the two firft vertebral pairs ; 
thele two nerves'arife at a confiderable diftance 
‘from each other, and traverfe the firft mufcle 

placed between the fpine and the firft rib, which 
feems analogous to the fcalenus. eens 

‘In the falmon the anterior nerve dpieoned 
the par vagum, of which it might.be regarded © 
as a branch, were it not obferved that ir comes 
out through a particular foramen. In the carp 
it is feparated by the laft branchial bone. The _ 
fecond vertebral pair, intended for the fhoulder, 
is fituated more pofteriorly, and nearer to the 
middle line of the body, behind the cefophagus. 
Thefe two nerves proceed directly downward to 
the internal lamina of the fcapula, where they 
re-unite, but are not confounded. The firft 
vertebral. pair then divides into two cords, from 
which anaftomofing filaments are detached to 
form a kind of plexus. A number of thefe fi- 
laments are diftributed to the adductor mufcles 
of the fin. The cord, which is given off from 
the firft vertebral pair, likewife appears to ter- 
minate in thefe mufcles; but it previoufly pro- 
duces a remarkable pement which is diftri- 
buted 
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buted to the membrane that feparates the bran- 
chial from the thoracic, or abdominal cavity, 
which are hete confounded. May not this fila- 


_ ment be regarded as analogous to the diaphrag- 


matic nerve? we are much inclined to: this opi- 


_ nion. 


The two brachial nervous cords pafs through 


the hole fituated before, and without the articu- 


lation of the fin with the fhoulder; they unite 


& 


there, and produce an irradiation of nervous 
filaments, feveral of which are loft in the muf- 
cles of the external furface of the fhoulder, and 
in the oblong articular capfule which receives 
the {mall carpal bones. Laftly, one of the fila- 
ments extends under the fkin, which forms the 
membrane of the radii of the fins, 

In cartilaginous fifhes, as the rays, both the 
diftribution ead number of the brachial nerves 
are very various. The firft twenty vertebral 
pairs are received in a cartilaginous canal, be- 


 hind-the cavity of the branchiæ; they unite. 


there, and form a large fingle cord, which ex- 
tends towards\the middle part of the fin, crofs- 
ing the cartilaginous bar, on which the radii are 
articulated. 

This firft cord continues its ditection forward, 
loka the cartilaginous bar, defcribing an arch, 
the concavity of which is anterior, and gives 
origin to a number of filaments, equal in num- 
ber to the radii of the fin. All thefe filaments 
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are loft in the mufcles, and may be followed to 
the margin of the fin. 

The four or five vertebral pairs, which fuc- 
ceed the firft twenty, likewife unite into a thick 
cord, which is afterwards fubdivided into feven . 
or eight filaments, for the middle radii of the 
fin. Thefe are almoft perpendicular to the me- 
dulla {pinalis. 

The pairs of vertebral nerves which follow 
to about the forty-fourth, unite two. and two, 
and form a cord, which perforates the cartila- 
ginous bar of the pofterior part of the fin ; they 
divide in the mufcles in the fame manner fs the 

receding, . ; 

The nerves of the pectoral fin, or vin of 
the ray, therefore, prefent a very janine dif, 
tribution. 


ARTICLE XV. 


Of the Nerves of the À bdominat Member. 
3 À. In Man. | 

I defcribing the lumbar and facral nerves, we 
pointed out the formation of the principal 
trunks that are diftributed to the inferior ex- 
tremity : we now proceed to trace them | particu- 
darly. 

1, Of 
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FOF the Subpubic, or Obturator Nerve. 
This nerve arifes from the plexus of the lum- 
bar pairs. The place at which it is feparated 


_ varies ; it proceeds into the fmall pelvis, along 


the inner fide of the tendon of the pfoas muf- 
cle, and'is directed towards the fubpubic fora- 
men : it furnifhes fome filaments to the internal 
obturator mufcle ; it then pañles through the 
fubpubic foramen, and fends off fome filaments, 
which go to the external obturator mufcle; | 
after which, it divides into two branches, one 
anterior, the other pofterior. _ 
The firft is loft in the pectineus, gracilis, and 
cruralis mufcles ; it defcends almoft to the knee. 
The pofterior branch is diftributed nearly in 


the fame manner, but is more deep feated. 


2. Of the Anterior Femoral, or Crural Nerve. 


This cord is commonly formed by the plexus 
of the four firft pairs of lumbar nerves; it ac- 
‘companies the femoral artery in its courfe 
through the {mall groove, which the iliacus and 
and pfoas mufcles leave between them, to which 
it gives fome filaments. When under the in 
guinal arch, it divides into a confiderable num- 
ber of branches deftined for the mufcles. 
- One branch is ufually fent to the rectus muf- 
cle; four or five to the triceps femoris ; fome 
to the fartorius, feveral of which afterwards 


proceed under the fkin. Laftly, others are 


diftri- 
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diftributed to the fafcia lata, the pectineus, the 
gracilis, and the femi-tendinofus. 

Two longer filaments proceed under the fkin 
of the thigh, on the internal fide: one, which 
nearly follows the direction of the femoral ar- 
tery, fpreads out at the knee; the other is con- 
fiderably thicker; it defcends to the foot, nearly 
accompanying the vena faphana, and is called 
© mervus faphenus ; it frequently receives a branch 
from the fubpubic nerve towards the middle of 
the thigh it is chiefly diftributed to the fkin. 


3. Of the Ifchiatic, or Sciatic Nerve. 


This is the largeft nerve in the body; it is 
ufually produced by thé two laft lumbar, and 
‘ the three firft facral pairs: it iffues from the 
pelvis, between the gemini and pyriformis 
mufcles, through the ifchiatic notch; it there 
produces fome filaments for the obturator in- 
ternus, the gemini, and quadratus femoris. In 
this pofterior fituation, it defcends from the 
ifchiatic tuberofity towards the trochanter. 
Having reached the middle of the thigh, or 
fomewhat' lower, it divides into two cords, 
which continue to defcend and pafs into the 
ham; they then aflume the names of the pop- 
liteus internus, or tibial nerve, and the popliteus 
externus, or peroneal nerve. 

In its courfe along the thigh, the ifchjatic 
“nerve furnifhes alfo a number of fmall branches © 

| rae, tO 


Art. XV. Aspominat MEMBER. 283 


to the Gat tendinglus: femi-membranofus, and” 
biceps, and to the adductors of the thigh. | 

When in the ham, it fends filaments to the 
popliteus, femi-tendinofus, biceps, and gaftro.. 
chemii mufcles. 

It alfo frequently produces a branch which 
fometimes arifes from the lower part of the pe- 
roneal nerve. This branch proceeds under the. 
mufcles.of the tendo Achillis, on the fide of the 
fibula. It is diftributed to the fkin of the foot, 
and is fometimes continued on the back of the 
foot, as far as thé extremities of the toes. 


4. Of the Tibial Nerve, or Popliteus Internus, 

This is the internal portion of the trunk of 
the fciatic nerve, after it reaches below the 
ham: the cord, which it forms, paffes. under 
the mufcles which compofe the calf of the leg, 
to which it fends fome ramifications. It like- 
wife furnithes fome to the popliteus mufcle, and 
its hlaments accompany the tibial artery, pro-~ - 
perly fo called, or that which enters the bone ; 
it likewife detaches filaments to the tibialis pof- 
ticus, flexor longus pollicis pedis, and flexor 
communis digitorum pedis. The trunk, con- 
tinuing to defcend, proceeds towards the inter- 
nal malleolus ; it enters the groove formed be- 
tween the tibia and the os calcis, along with 
_ the tendons of the flexor mufcles.. When ar- 
_rived under the fole of the foot, it is divided 
into the zaterzal and external plantar nerves ; the 


firftt 


+ 
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firft tranfmits filaments to the fmall mufcles of 
the foot, as the fhort flexors, tranfverfales pedis, 
and the abductors and adduétors of the. great 
toe, and afterwards divides into four branches, 
which are diftributed to the lumbricales and in- 
teroflei mufcles, and to the fkin: the ramifica- 
tions which go to the latter, are difpofed of 
in the fame manner as the branches of the me- 
dian nerve in the hand, forming alfo an arch 
with the external plantar.— The external plan- 
tar nerve Par the fifth FOE, and Scat fide 
of the fourth. | 


5. Peroneal Nerve, or Popliteus Erternus. 

The external branch of the fciatic nerve af_ 
fumes this name below the ham: at firft it de- 
taches fome filaments, which are extended for- 
ward under the fkin of the leg and foot, and 
which unite with the cutaneous ramifications of 
the tibial nerve. It afterwards glides along the 
fibula, and making a curve at the fuperior third 
of that bone, is there divided into three branch- 
es, two of which are fuperficial, ahs the other 
deep feated. 

The deep-feated branch is diftributed to the 
mufcles of the anterior part of the leg; it ex- 
tends under the fkin of the Knee and foot, tranf — 

_mitting filaments to the extenfor brevis, and | 
. the fuperior interoffei mufcles. _ 
Both the fuperficial branches proceed ander 


_ the aponeurofis of the leg: the firft rifes from 
| Es it 
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it towards its middle part, and paffes in the fkin 
as far as the foot ; the fecond likewife pierces 
the aponeurofis, about the middle of the leg: 
and proceeds under the fkin, towards the mal- 
Jeolus externus: when it reaches the foot, it 
divides into feveral filaments, which, like the 


preceding, terminate on the lateral part of each 
si of the toes: 


B. In other Mammiferous Animals. 

The lumbar and pelvic nerves, deftined for 
cheatinacees member, form a plexus previoufly 
to their diftribution. In general it is the fame 
as that which takes place in man, or the differs 
ences are unimportant. The nervous cords are 
precifely alike in number, and apis in che 
fame manner. | 

The anterior crural nerve arifes moft coms 
monly before the fubpubic. In the groin it 
produces an irradiation of mufcular filaments ; 
one, which is very remarkable, accompanies — 
the vena faphena under the fkin, and may be 
traced to the foot. 

The fubpubic nerve alfo piles through the 
foramen obturatorium ; it is diftributed to the 
mufcles of the thigh. 

The fciatic nerve is alfo produced by the fe 
cral pairs; it commonly receives anaftomofing — 
filaments from the so i pairs. In general, it 
6 | SAN -prefents 
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| prefents no effential difference from 9 fame 
nerve in man. 


C. In Birds. 

i | 
The obturator nerve alfo arifes, in bitds, from 
the plexus, formed by the lumbar pairs ; it goes 
through the fubpubic hole, with the tendon of 
_ the obturator internus ; foon after it leaves the 
' pelvis, it divides into a great number of bran= 
_ ches, which terminate in the mufcles that fur- 

round the os femoris, and chiefly in thofe about 
its articulation, and in the adductor mufcles. 
The femoral nerve is evidently formed by the 
three laft lumbar pairs, which compofe a plexus 
above the pelvis, from which the obturator 
nerve proceeds. On reaching the groin, the 
crural nerve feparates into three principal branz 
ches; which afterwards divide and fub-divide 
in the different mufcles of the anterior and in: 
* ternal furface of the thigh. À confiderable 
' number terminate in the fit on which they 
may be very eafily traced. 

The /ciatic nerve is produced in birds, chiefly 
by the four fuperior pelvic pairs; it proceeds. 
towards the fciatic notch of the pelvis, behind 
the-cotyloid cavity. Having left the pelvis, it 
divides into two principal portions ; the pofte- 
rior is a fafciculus, compofed of feven or eight 
branches, which are‘loft in the glutei mufclés 
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ahd adductors of the thigh. The other pertion 
‘is a fimple and very thick cord, which appears 
to be the trunk of the nerve itfelf. It takes 
the direction of the former, and detaches fome 
flender branches, which are diftributed to the 
‘flexor mufcles of the leg.’ When arrived at the 
middle and pofterior part of the thigh bone, the 
trunk divides into two branches; the larger 
correfponds to the tibial nerve, and the other, 
which is fmaller and nearer the bone, appears 
to be the peroneal nerve. 

When the tibial gets into the ham, it divides 
into two branches : the thicker of the two fe- 
parates into fix or feven filaments, deftined to : 
the mufcles of the pofterior part of theles, and 
chiefly to the gemelli and the foleus ; the other 
_ branch continues te proceed behind the bone of 
the leg ; having reached the heel, it enters a 
groove, and pañles under the bones of the me- 
tatarfus, at the digital extremity of which it 
divides into four, three, or two portions, AC 
cotding to the number of the bird’s toes: thefe 
Sianents are fent to the peroneal edge of each 
of the toes. 

The peroneal nerve, or the fecond a 
branch of the fciatic, is, as we have obferved, 
neareft the bone. When it arrives under the 
knee, it paffes towards the peroneal edge of the 
leg, and divides into a number. of filaments, 
which are loft inthe anterior part of the leg. 
Two filaments, which are much thicker and 

| longer, 
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longer, accompany the bones of the leg; oné 
on the peroneal edge, the other on the tibial 3 
in this mahner they pafs above the articulation 
of the tarfus, in two grooves; which are proper 
to themfelves : they approach each other after- 
wards, and ate fituated in the anterior gutter of 
the metatarfal bone, after which they again fe- 
parate: The tibial branch paffes between the 
fecond and third toe, and the peroneal between 
the third and fourth, when the latter exifts ; 
they proceed along the edges of the toes, and 
terminate under the fkin, near the nail. This 
defcription is taken particularly from the York, . 
though we have made fimilar tefearches in fe- 
veral other birds ; it fhews that the nerves of | 
the abdominal member are nearly the fame in 
buss as in mans | 


B. In Reptiles. 


in Lizards there is only a {mall nervous fila- 
ment, which proceeds from the femoral nerve, 
and fupplies the place of the /udpubic. The 
femoral nerve is itfelf formed of the two laft 
lumbar pairs, and paffes above the bones of the. 
pelvis, to be diftributed in the mufcles of the — 
anterior part of the thigh. The /ciatic nervé - 
is produced by the three pairs of nerves which 
follow, and which alfo receive a filament from 
the laft lumbar pair ; the only cord they form, 
proceeds along the infide of the thigh, fub- 
’ dividing, 


© Arr. XV. AspoMivat Member. 389 : 


dividing in the mufcles, and SEE to the © 
toes. 

The diftributiôn of the nerves in the abdo-= 
minal member is nearly the fame in the Jala- 
mander: there are no differences except in 
the manner in which the plexus is formed. The 
Jemoral nerve is produced by a fingle lumbar 
pair, which tranfmits a branch to the fciatic 
plexus, formed by the two fucceeding pairs. 

In the frog, three pair of nerves enter into 
the compofition of the femoral plexus, before 
which they run the whole length of the offa 
ilii, which are very long: when arrived at the 
, thigh, the plexus fends off a nerve which cor 
xefponds to the anferior femoral ; itis diftributed 
in radiated filaments to the fore part of the 
thigh. ‘he reft of the plexus proceeds into the 
pelvis, and forms a large cord, which pafñfes to 
the pofterior part of the thigh, and may be re- 
garded as the /ciatic nerves A great number of 
filaments are afterwards detached from it to the 
‘mufcles ; about the middle and pofterior part 
it divides into two branches, which pafs under 
the ham, and reprefent the two popliteal nerves, 
the external and internal: thefe are afterwards 
_ diftributed to the foot of the pofterior leg, nearly 
in the fame manner as to the human foot. 


E ‘hh Pipes. 


The ventral fin, which, in fithes, reprefents 
VoL. Il. U the 
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the pofterior extremity, receives nerves from 
the vertebral pairs. 

In the cartilaginous piney, as the ray, eight 
or nine pairs proceed directly outward towards, 
the ventral fin ; the four or five firft pairs unite 
into one trunk, which paffes through a parti- 
cular hole in the cartilage that fuftains the ra- 
dii. The other pairs proceed immediately above 
the radii. ‘All thefe nerves are diftributed to 
the mufcles, precifely in the HR manner as 
in the pectoral fin. . 

In the fpinous fifhes, of which we hall men- 
tion the genus Si/urus, the vertebral pairs, 
which are diftributed to the intercoftal muf- 
cles, detach filaments to the mufcles ‘that 
move the fin. Some of thefe may be diftinctly 
followed to the membrane which covers the © 
radil. | 


ARTICLE XVI. 


-Of the Great Sympathetic, alfo called the Great 
wae or Tri: -/hlanchnic Nerve. . 


A 7 Man. 


Turs nerve cannot be confidered as proceeding 
immediately from the brain. It communicates 
with the fifth and fixth pairs of the encephalon, 
with the thirty pairs of vertebral nerves, with 
: OF a A WPNT "the 
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tlie gloffo- pharyngeus, and nie the par vagum,. 
At all thefe points of communication it exhi- 
bits very remarkable énlargements. 

The portion of the great fympathetic; Hit 
is neareft the brain, appears in the carotid canal. 
of the os temporum; where it forms a plexus 
round the carotid artery.. We have already 
pointed out the filaments which-unite this nerve 
to the fixth pair, and that which it appears to 
receive from the fpheno-palatine ganglion of the 
maxillaris fuperior, under the name of the vidian 
nerve. . sae 

The nervous filaments dE the PA sess 
form, at the bafe of the cranium, a fingle trunk, 
which produces an elongated, enlargement of a 
reddifh colour ; it extends nearly to the third 
vertebra, and is called the /uperior cervical ga- 
glion. 

This ganglion receives Ales at its origin, 
from the firft and fecond cervical pairs ; oi. 


times from the gloffo-pharyngeus and the 


pneumo-gaftric; to which, as well as to the 
carotid artery, it is always joined by a very com. 
pact cellular fubftance. Its figure is an oblong 
oval, more pointed inferiorly. 

After this enlargement, the trunk of the 
nerve, which becomes mote flender, defcends 


at . | y aaah y 
along and behind the carotid artery, as far as the 
‘inferior-part of the neck, where it forms. a new 


ganglion, named she inferior cervical. In its 
courfe it receives or detaches filaments to each 


a Se aon ee ‘ of 
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of the cervical nerves at its pofterior part. It 
. gives off others from its anterior part to the 
pharynx and the fat, the fibrils of which uniting 
together, produce very delicate plexufes round 
the carotid arteries; the mufcles of the anterior. 
part of the neck alfo receive many filaments. 
Laftly, among the other ramifications, which, 
in confequénce of their tenuity, cannot be rea- 
dily traced, we obferve fome which, uniting 
: with filaments from the par vagum, pafs into the 
thorax, and form the inferior cardiac plexus, as 
we have fhewn in defcribing the Re eee 
nerve. 4 

The inferior cervical ganglion is flat. Its fi 
gure varies. It is ‘oblong, triangular, or fquare 
‘in different individuals. It is ufually fituated 
before the tran{verfe procefs of the feventh ver- 
tebra of the neck. It is fometimes wanting, 
and then it is confounded with the firft thoracic 
ganglion. It commonly receives filaments from 
the four laft cervical pairs, but feldom any from 
the dorfal. It appears to produce others which, 
proceeding to the internal fide, join the recur- 
rent branch of the par vagum, the diaphragma— 
_tic nerve, and the nerves which form the fu- 
perior and inferior cardiac plexufes. — 

‘The trunk of the fympathetic nerve enters the 
thorax behind the vertebral artery.. Having ar- 
rived upon, or a little below the head of the firft 
rib, and ftill covered by the fub-clavial artery, 
it experiences a new enlargement, called the 


ile called 
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Superior thoracic ganglion. A number of nervous 
filaments run into this ganglion from the infe- 
rior cervical pairs, among which there is always 
a very remarkable one from the firft dorfal pair, 
and even fometimes another from the fecond. 
It produces three orders of branches. The firft 
unite with the cardiac plexus; the fecond form 
a plexus round the fub-clavial and vertebral ar- 
teries; the others are loft in the mufculi fcaleni 
and longus colli. 

The remaining ee of the great fympathetic 
nerve, in the cavity of the thorax, is-fomewhat 
thicker than inthe neck. It is attached infe- 
riorly to the pleura, and pafles above the heads 
ofthe ribs. In its courfe, as far as the dia- 
phragm, it receives filaments from the dorfal 
pairs, at acute angles ; at each of the points of 
union it forms enlargements or ganglia, which 
are named in numerical order. They vary both 
_in form and fize. 

At the fixth ganglion five or fix branches 
are ufually detached from the nerve. They 
proceed downward and inward towards the bo- 
dies of the vertebra. They are there united, and 
form a particular cord, which paffes into the ab- 
domen, through an aperture of the diaphragm, to 
which mufcle it affords filaments, This cord is 
called the /planchnic herve. 

_ Upon getting into the abdonien, the fplanch- 
nic nerve becomes almoft immediately flat, and 
forms a kind of nervous crefcent: before the 

U ieee | AT AOL 
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aorta. isis its form this has been fier the 
femi-lunar ganglion. It is joined ‘inferiorly ta 
that of the oppofite fide. It fends off a great 
number of filaments. Some go to the diaphragm, 
a number of others form a plexus round the 
aorta, and the renal, coeliac, and fuperior my- 
fenteric arteries, 

That which envelopes the coeliac artery is 
particularly named the /olar. plexus. It re- 
ceives a number of filaments fromthe par vagum, 
The others, from their fituation with refpect to 
the arteries, are called the coronary Sides the 
Splenic, and the hepatic plexufes. 

The trunk of the great fympathetic, which 
we left in the thorax, continues to defcendsto 
the diaphragm, but it detaches, at the ninth and 
tenth thoracic ganglion, and fometimes at, the 
aft but one, a filament called the little /planchnic 
nerve, which unites with the great nee in 

* its paflage through the diaphragm, 

The fituation of the great fympathetic with- 
in the abdomen is nearly the fame as in the 
thorax. It forms enlargements at each lumbar 
vertebra, which receive two or three filaments 
from each of the- lumbar pairs. It alfo fends 
filaments to the plexufes already defcribed ; 
there are then plexufes formed round the ine 
ferior myfenteric, fpermatic, and hypogaftric 
arteries, which are termed inferior my/enteric, 
fpermalic, and hypogafiric plexufes.. \The laft of 
thee tranfmits branches to Al the adjoining ar- 

| teries, 
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| ateries, to the colon and rectum, to the ureters, 
the bladder, and the parts of generation. 

_ Havirig reached the pelvis, the great fympa- 
thetic proceeds to the os facrum. Arrived at 
the caudal vertebra, the two trunks, which are 
now very flender, unite and form the laft gan- 
glion. In this courfe there are as many enlarge- 
‘ments as there are facral nerves. It happens, 
however, fometimes, that there is no ganglion. 

An this manner the «great fympathetic nerve 
terminates in man. 


B. In other Mammiferous Animals. 


The great fympathetic. nerve of the other 
Mammalia is nearly fimilar to that of man. 
We thall give a defcription of it, taken from ac- 
curate ditfections i in the wolf, the raceon, the ee 
cupine, the fheep, and the calf. RAR 

The great fympathetic evidently unites, within 
the éranium, and in the folds of the dura-mater, 
with the fifth and.fixth pair.of nerves. This 
.anaftomofis is very remarkable. 

:On entering the cranium through the foramen 
lacerum, it is very diftinct from the par;vagum, 
but it adheres clofely to the periofteum of the 
temporal bone. : When we. ftretch the cord 
which it forms, we obferve that it is divided 
into fix or feven filaments, which make together 
a very compact net-work. Two or three lines 

farther, according to the fize of the animal, all 
14 U4 D thefe 
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thefe filaments approach each other, and are 
again united fo intimately, that the ganglion 
“which they produce appears, by its fection, car- 
tilaginous. . Numerous filaments proceed from 
‘this ganglion, fome of which are very fhort, 
and are fear to the nerve of the fifth pair. 
‘Others, which are longer and fmaller, form a 
‘kind of feddifh coloured net, interlaced: with 
blood veffels. This is the net which Willis re. 
-garded as alittle rete mirabile. It appears 
that the communication with the fixth pair 
takes place by means of this net, which enye- 
lopes the nerve on every fide, and from which it 
is feparated with great difficulty. We have not 
remarked any particular AAT ORODANE branch in 
‘the calf, or in the ram. 

In its courfe through the foramen lacerum, 
‘the great fympathetic nerve detaches a nervous 
filament which enters the cavity of the tympa- 
‘num. Tt is alfo there intimately united with 
the eighth pair, from which it feparatés at the 
bafe of the cranium to forma thick cord. 

Having advanced fome linés from the cra- 
nium, the great fympathetic {wells into a large 
reddifh ganglion of an elongated oval form. 
This is the /uperjor cervical ganglion. -It unites 
with the neighbouring nerves in the dub man- 
ner as in man. | 

After communicating, by ftamenies, with the 
adjoining nerves, the fuperior cervical ganglion 
proceeds to rhe anterior part of the neck, before 
2 ; the 
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the longus colli mufcle, as far as the feventh 
_ywertebra.’ In its courfe it receives very flender 
nervous filaments from all the cervical pairs. | 
_ In the front of the laft vertebra of the neck, 
it forms a curve, which is directed from within 
outward towards the firft rib, on the head of 
which it unites with the firft thoracic ganglion. 

Several filaments which go from the con- 
“vexity of this curve, proceed along the media~ 
_ftinum to the pericardium, where they are loft. 
Others forma plexus ps The fubclavial ar 
tery. 

The firft thoracic ang leon is Of a femi-lunar | 
figure, more or lefs elongated according to the 
fpecies. Its concavity is inward. On its co- ? 
‘nical edge it receives or tranfmits four or five 
‘filaments. The moft fuperior paies along the 
“vertebral artery, accompanies it into the canal, — 
and forms around it a plexus which may be fol- 
lowed very high up, and which probably enters 
into the cranium with the artery. The other. 
| filaments unite with the laft cervical, ‘and with 

the two firft dorfal pairs. 

From the concavity or fuperior and internal 
‘edge of this firft thoracie ganglion, one, two, or 
three filaments are detached, which proceed 
tranfverfely or obliquely downward towards 
the pulmonary arteries at their entrance into the © 
_-lungs; they there unite with the par Vagurh, to 

‘form the pulinonary and inferior cardiac plexufes. 
The trunk of the cis fympathetic conti 
| nues 
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‘nues to defcend in the thorax as far as the dia- 
‘phragm. In its paflage it forms a ganglion 
upon the head of each rib, which receives a - 
nervous filament from each of the vertebral 
pairs. Laftiy, it paffes through the diaphragm, 
‘forming a fingle cord, in is the real /planch- 
nic nerve. 

On entering rhe: abdominal cavity, the 
{planchnic nerve proceeds towards the middle 
line under the ftomach: it is there frequently 
divided into two cords, which afterwards re- 
join. ‘From this kind of nervous ring there - 
arifés either a principal trunk, or four or five 
filaments, which uniting together near the cce- 
liac artery, form a ganglion which is frequently 
of a femi-lunar figure. A number of filaments 
proceed from the edges of this ganglion, and 
envelope the ftomachic, fplenic, and hepatic 
arteries, and fupply the place of the folar plexus; | 
others envelope the renal artery, round which 
they alfo form a plexus, 

The trunk of the great fympathetic fill de- 
fcends in the abdominal cavity, on the lateral 

4 ‘parts of the bodies of the vertebræ : each of its 
ganglia is nearly ef an elongated quadrangular 
form; one of the fuperior angles. receives the : 
continuation of the trunk ; the other the ver- 
tebral pair. The internal inferior angle tranf- 
mits a branch to the aorta, which affifts in form- 
ing fome of the plexufes that furround each 
of the arteries which rife from that yeffel, The 
xc es othet 
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other angle Produces the continuation of the 
trunk, 
Another refpects the art (pripathistic ap- 
pears to be difpofed in all mammiferous ant- | 
mals as in man: it produces the fame plexufes, 
with fome differences as to the number of fila- 
ments and the fhape of the ganglia: but even 
thefe circumftances are fubject to variation. 


C. In Birds. 


The great fympathetic in birds has many re- 
femblances to that in mammalia: It enters the 
cranium by the fame apefture as that through 
which the par vagum and gloflo-pharyngeus 
come out; it alfo unites with the fifth and the 
fixth pairs. The firft ganglion, or that which 
correfponds to the fuperior cervical, is of a ~ 
lenticular form; it is fituated immediately be- 
low the cranium, and communicates with the 
ninth pair, and particularly with the eighth, 
with which it appears to be altogether con- 
founded. 2 É 

We find no trace of the great dla a à in 
the neck of birds; but witbih the thorax we 
obferve that it detaches to the pulmonary plexus, 
formed by the par vagum, a very thick nervous 
filament, which 1s united to the firft thoracic 
ganglion. | 
… Here the great fympathetic of birds’ bavi to 
affume an aPPeATANES truly remarkable. 


The 
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The firft nervous ganglion becomes a centre 
from which eight different diverging filaments 
- proceed. The firft unites to the plexus of the 
brachial nerve; the fecond defcends the neck 
in the vertébral canal along with the artery, 
and at the middle of each vertebra forms a fmall 
ganglion, from which filaments are fent off to 
each of the cervical pairs. We have found it 
impoffible to follow it as far as the head, in the 
coot, the duck, the fwan, and the buzzard. The 
third filament is confounded with the cardiac 
plexus formed by the par vagum. The three 
next filaments proceed from the internal fide 
towards the projection made by the bodies of 
the vertebræ, and produce a particular cord, to 
which we fhall return. Laftly, the feventh 
and eighth filaments ferve to unite this ganglion 
with the fucceeding one; the one pafling below, 
and the other above; fo as to forma curvature of 
a lozenge-like fhape, in which the head of the 
rib is recerved, 

Each fucceeding ganglion adie in this 
_ manner, a nervous irradiation, compofed of five, 
fix, or feven filaments; four of which, two fu- 
perior and two inferior, communicate with the 
preceding or following ganglion, By one or two 
a nervous cord is formed, which fupplies the 
place of the fplanchnic nerve; the laft filament 
unites with the dorfal pair fituated inferiorly. 
The cord which is produced by all the inter- 
nal branches of the great fympathetic, and which 

48 
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is analogous to the fplanehnic nerve, accom- 
panies the aorta on each fide. Having reached 
the part where the ceeliac artery divides into 
three, it is united to nervous filaments, derived 
_ from the thoracic ganglion, and thus forms one, 
two, or three enlargements, which detach an 
_immenfe number of branches to envelope the 
arteries on all fides. The ganglia here obvi- 
oufly fupply the place of thofe named femi-lunar 
in man, and the filaments which proceed from 
them anfwer to the folar plexus. There are 
alfo other plexufes formed on the renal and in- 
ferior myfenteric arteries. 

The trunk of the nerve continues to follow 
the bodies of the vertebræ, but the ganglia be. 
come lefs confpicuous when there are no longer 
any ribs, and we there perceive only a fmall 
enlargement. at the point where the vertebral 
pair is united. But from the internal fide of. 
each of thefe fmall enlargements, two-or three 
filaments are detached, and produce a plexus 
on the aorta, anaftomofing with thofe of the op- 
pofite fide. | 

We clearly perceive the continuation of the 
great fympathetic nerve to the laft vertebra of 
the tail. It is an! “a traced in the /wan. 


_D. dn Reptiles. 


We fave had no: opportunity of difeding the 
“ag fympathetic nerve of reptiles, except im - 
the 
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the mud-tortoife. It is only diftinét in the ins 
terior of the back fhell: it has a difpofitiort 
analogous to that of the cervical ganglion. The 
pneumo-gaftric nerve, however, adheres foclofely 
to it, that they cannot be feparated : we did not 
perceive any filament on the neck which could 
' be regarded as the trunk of the nerve. 

On the peritoneum, and on the bodies of the 
vertebræ, there appear very diftinct nervous 
ganglia, which are manifeftly produced by the 
great fympathetic. 

The ganglia are exactly fimilar to thofe of 
birds. There are two fuperior and two inferior 
filaments which pafs under the tranfverfe pro- 
cefs of the vertebra that is united to the back 
fhell ; from the internal edge of each ganglion, 
a fplanchnic nerve proceeds, which forms plex- 
ufes round each of the arteries produced by the , 
aorta: one is alfo fent to affift in Éd the 
pulmonary plexus. 

This nerve may be very eafily traced to the 
lateral parts of the firft vertebra of the tail. 


E. In Fifhes: 


We alfo find the great fympathetic nerve if 
fifhes, but it is exceedingly flender: it is a fim- 
ple nervous filament, fituated on each fide of » 
the vertebral column in the abdominal Cavity. 
Tt evidently furnithes filaments to the - perito- 
neum, which extend round the arteries that 

| are - 
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_-are loft on the inteftines. We alfo obferve that 

‘there are communicating filaments for each of 
the vertebral pairs, but there are no apparent 
ganglia at the points where this union takes 
place. , 

The great notre nerve appears to enter 
the cranium by the canal of the firft vertebra ; 
it there accompanies the blood veffels, .  ? 


LEC- 
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| LECTURE | BLEVENTH. | 


DESCRIPTION OF THE NERVOUS SYSTEM or 
ANIMALS WHICH HAVE NO VERTEBRAE. 


Axel without vertebræ nie not pass oft 
a common plan either with refpect to the nerves 
or the mufcles: they prefent difparities fo great 
that we are compelled to adopt a mode of des 
fcription different from that purfued in the 
three laft Lectures, It is neceffary to proceed in 
the fame manner in which we have treated the. 
organs of motion in thefe animals. We muft 
confider the nervous fyftem in their different 
claffes, and in their principal genera. As the 
characters common to each of thefe claffes are 
very few, what we have faid on that fubject, in 
Lect. 1. Art. Sand 6, and in Lect. IX. Art. 4, 
will fuffice, and we now proceed to enter into 
ge 


ARTICLE I, 


Brain and Nerves of the CeO 3 
Mollafca. _ 
Is the eight-armed fepia, the cuttle fir, and the 


calmars, the nervous fyftem appears to refemble 
; | in 
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in fome refpedts that of red blooded animals: 
The brain is inclofed in a particular cavity of 
the cartilage of the head, which is pierced by a 
number of | holes to give paflage to the nerves. 
Sat wt cartilage of the head has the form of a 
hollow and irregular ring ; ; its pofterior part is 
| the thickeft, and contains the brain; its anterior 
part contains the ears, and 4 femiicitcular canal 
which communicates on: €ach fide with the ca- 
_ vity of the brain, and includes thé medullary 
collar. The æfophagus paffes through the cen- 
tre of this cartilaginous ring, and is contequently; 
as in all white blooded animals, furrounded by 
the medullary cord; The lateral parts of the 
cartilaginous: ring have eminences which form 
a find | of ofbît on each fide. 

The brain is divided into two diflinét parts ; 
one next the œfophagus, the furface of which 
is fmooth; and the othet towards the back, 


. which is found, and matked by longitudinal 


frie. 

The medullary collar atifes from the lateral 
parts of both portions: in the offopus it is in 
the form of a lamina; the anteriot part of which 
produces four large nerves, which, with the four 
correfponding nerves, proteed forward into the 
eight feet- which crown the head: we fhall re- 
turn to their diftribution. Thefe laminæ join 
inferiorly, and thus encircle the œæfophagüs. 

Two other principal pairs of nerves atife from 
ach fide,‘near the origin of the collar.. The: 

Vou. nl. X FR firft 
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firft is the optic pair: it extends dire@ly into 
the orbit; after a fhort courfe it paffes through 
the fclerotic coat, and is there dilated into a 
ganglion larger than the brain, and which has 
the form of a kidney with its concave fide turned 
towards the brain. The fubftance of this gan- 
glion appears to be the fame as that of the brain; — 
its convexity produces a multitude of fmall 
nerves, as fine as hairs, which pafs through the 
choroides, by an equal number of {mall Rosie 
to form the retina. eek: 

The fecond pair belongs to the mufcles of the 
fac ; it originates a little above the preceding 
pair: thefe nerves defcend obliquely; and, after. 
leaving the cerebral cavity, each flips between 
the mufcles which fuftain the head, and is fent 
to the lateral part of the fac, near its fuperior 
edge, between the body and ‘the branchiz ; it 
there divides into two branches, one of which 
defcends direétly towards the bottom of the fac, 
and the other dilates into a roundifh ganglion, 
which produces a multitude of nerves, difpofed 
~ Vike radii. Thefe nerves are diftributed to all 
the flefhy fibres of the fac and the fins. 

‘The anterior and inferior part of the collar 
gives origin to two pairs of nerves. The firft 
pair is the auditory nerves ; they are very fhort, 
as they only traverfe à cartilaginous lamina to 
penetrate the ear, where they are diftributed. 

The fecond pair iffues from the cartilage, by 
two holes placed jus near each other, ad be- 

| neath 
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 heath the ears: the two nerves which compofe 
it defcend within the peritoneum to the bot- 


~~ tom of the fac. -When they arrive near the 


heart, they form a complicated plexus, from 
i which all the nerves of the different vifcera | 
proceed. | 

Each foot has a nerve, which paffes from one. 
extremity to another, like an axis, and is fi- 
tuated in a canal, which we defcribed when we 
treated of the Mufcles of the Feet. This nerve 
_isenlarged, at different fpaces, by numerous gan- 
glia, which have the appeararice of tubercles, 
and from each of which ten or twelve nervous 
filaments proceed: thefe filaments diverge and | 
perforate the mufcles of the interior of the 
foot to which they diftribute branchés; but 
they proceed ‘chiefly to the fuckers. 

This defcription of the nervous fyftem is 
taken from the /epia oéfopus. The other Cepha- 
lopoda differ only in having a brain lefs dif- 
tinctly divided, and prefenting lefs confpicuous 
furrows. 


, 


x 2 Artie 
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ArTicie Il. 
Brain and Nerves of the Gafteropodous Mollujfca. 


A. In the Snail (Helix Pomatia. ) 


‘Tur brain of the Snail is fituated upon the 
œfophagus, behind an oval mafs of mufcles, 
which envelopes the mouth and the pharynx, 
and which we fhall defcribe in the Article on 
Maftication ; its fhape is ‘nearly femi-lunar, with 
its concave part directed pofteriorly. The an- 
gles of the crefcent are prolonged on each fide 
‘into a branch, by which the cefophagus is en- 
_ compaffed in a collar. The falivary glands,” 
and the mufcle which retra@s the mouth and 
brain, pafs likewife through this collar. 

The two cords produced by the brain unite 
below the cefophagus and the mufcle, in a large © 
round ganglion, which is more than one half 

_the fize of the brain. All the nerves proceed 
from one or other of thefe two mafles. 

Thofe furnifhed by the brain proceed from 
the lateral parts of its convex fide.. 

There are, in the firft place, two nerves for 
the flefhy part of the mouth; next, one on each 
fide for the {mall horns; then two for each great 
horn, one of which proceeds to the bafe of that 
horn, and pañles into its mufcular fubftance ; 

| | the 


OT OA 
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the other goes to the eye. ‘The latter is folded 


confiderably on itfelf, when the horn is drawn 
inward. There are, befides, fome other fila- 
ments which extend to the bafe of the parts of 
generation, and to the mufcles which move the 
head. ay Mic 

The large inferior ganglion produces, at firft, 
three great nerves, one for the penis, another 
for the vifcera, and the third for the mufcles, 
which draw the whole animal into its fhell : the 
inferior furface of this ganglion afterwards pro- 


_ duces two great fafciculi, which proceed back- 


ward, and which, after paffing between the two 
mufcles before mentioned, are diftributed to 
all the flefhy parts of the foot. 

- The figure which Swammerdam gives of the 
nerves of the fnail, appears to have been taken 
from the flug, rather than from the fhell fnail. 


B. In the Slug (Limax Rufus.) 
The brain is alfo fituated behind the œfopha- 


…. gus in this animal, but it has the form of a nar- 


row ribbon lying crofs ways: it enlarges a little 


at its lateral parts, each of which produce a fi- 
lament to encircle the cefophagus. The gan- 


glion which is formed by the union of thefe 


two filaments is larger than the brain. 

Two principal trunks proceed, each on its re- 
fpective fide, in a ftrait line from this ganglion ; 
they extend along the lower part of the body, - 

Ae UEES throughout 
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throughout its whole length, preferving nearly — 
a parallel direction; on the external fide they © 
each detach a number of filaments, which pe- 
netrate into the flefhy fubftance of the fkin. 

À great number of other filaments alfo pro- 
ceed immediately from the inferior pansion to 
‘ the-fkin. 

sae arthers the inferior ganglion fends off two 
nerves on each fide, which go to the vifcera, and 
take the diftribution of the arteries. 

With refpect to the brain, properly fo cela) 
it furnifhes, in the firft ne a nerve from Pare 
fide, for the flefhy mafs of the mouth; then 
two for each of the great horns, one of which 
extends to the eye, and becomes the optic — 
nerve. The nerves of the fmall horns arife 
more outwardly. 


C. In the CRE 


This is a fmall marine animal, very like the 
flugs, but refpiring through branchiæ, which 
form a kind of tuft on the Dur and which are 
covered by a particular operculum. 


The brain is fituated as in the fnail; but the : | 


branches which furround the œfophagus pro- 
duce two ganglia, one on each fide, which are bi 
conjoined by a fmall filament. LE 
The brain furnifhes, at its anterior part, two 
flender filaments, which encircle the flefhy mafs 
of the mouth, and unite under it in a {mall 
ganglion, 


cipal 
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ganglion, whence the nerves of the lips are de- 
tached. The brain afterwards affords nerves to 
the horns and the eyes, which are, in this ani- 
mal, fituated between the horns, and to the 
male parts of generation. The two lateral gan- 
glia tranfmit a multitude of nerves to all the 


flefhy parts of the foot and fkin ; they alfo pro- 


duce each a long cord, which unites to its cor- 
refponding cord on the aorta, near the part where 
it rifes from the heart ; they there form a len- 
ticular ganglion, from which all the nerves of 
the different vifcera proceed. 


D. In the Clio borealis. 


This final animal has no foot, and can only 
fwim. It refpires by two branchiæ, in the form 
of wings, fituated on the neck; bat in other 


xefpects it very much refembles. the flug. Its 
nervous fyftem is analogous to that of the ap- 


ly fia. 

Its brain is formed of two roundifh lobes ; it 
furnifhes, immediately, nerves to the tentacula, 
and gives origin toa double collar; the anre- 
rior extends, as in theaplyfia, under the mouth, 
to forma {mall ganglion. The pofterior has a 


_ ganglion on each fide, which furnifhes nerves 


to the mufcular fkin that furrounds the body ; 
each of thefe produce one or two other ganglia, 
which fend nerves to the. vifcera, 


¢ 
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E In the Doris. _ 


This is alfo a fmall marine animal fimilar to 


the flug, but it refpires by external branchia, 
‘difpofed like ftars round the anus. The brain 
is very large in proportion to the reft of the 
body, fn particularly in comparifon with that 
of other gafteropoda : it is contracted at its 
middle part, and feems to form two united 
lobes ; it is elongated. tranfverfely, and of a 
| fquare form. It is fituated immediately above — 
the origin of the œfophagus, behind the orbi- 
cular mafs of mufcles which form the parietes 
of the mouth. : 

Six nerves proceed from the brain on each | 
fide ; ; one pair is deftined for the mufcles of the 
mouth, another for the tentacula. The third 
‘isa card, which paffes below the œfophägus, 
and is loft in the mufcles of the foot, where it 
may be very diftinaly obferved on the lateral 
parts of the internal furface. Fhe fourth and 
the fifth are dire@ed above the mafs of the in- 
teftines, and proceed to the fkin of the back. 
Laftly, the fixth terminates in the parts: of ge- 
neration, 


he ire ri 


FE. In the Scyllea, 


thie i is another marine animal fes to the. 
flug, but which refpires by branchiæ, in the 
form 1 wings raven) in pairs on the back ; eee 
craw ls 
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| crawls on.a fivrow in its belly. The collar 
which furrounds the cefophagus is a fimple 
cord, ahd does not enlarge into a ganglion, as 
it proceeds downward. The brain, which is 


above it, is of an oval form : it fends nerves to. 


‘the mouth, ahd to the horns, but there are no 


optic hérvés, as this animal has no eyes. 

- ‘The nerves of the vifcera arife from the infe- 
rior part of the collar, and thofe of the muf- 
cles from its fides. 


G. In the Sea Ear (Halyotis Tuberculata. ) 


This animal has no ganglion above the æœfo- 
phagus to fupply the place of the brain. We 


_ find merely a nervous filament, fituated tranf{- 


verfely above the œfophagus, behind the mouth. 


Four fmall ramifications proceed from the mid- 


dle and anterior part of this filament, two on 


gach fide, and are loft in the parietes of the 


mouth. | 
At each extremity of the tranfverfe nervous 


‘filament there is a very large flat ganglion, from 


the circumference of which a number of nervés 


are detached to the adjacent parts. Thefe we 


fhall defcribe. 

Three filaments pafs off on each fide; from 
the external furface of this ganglion one is 
fent to the fetiform tentaculum, fituated above 


the mouth, the other two proceed to the flat 


tentaculum, like a buckler, placed more poftes 
7 | riorly, 
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riorly, and onthe fides. The moft-pofterior — 
appears to be intended for the eye. It is the. 

thickeft ; the other feems loft in the mufcular 
parts. | 

A very remarkable filament is detached from 
the fuperior part ; it proceeds above the œfo- 
_ phagus, and joins the correfponding one of the 
-- other fide. ‘There, is a fmall enlargement at 
the point of union, from which four nerves 
proceed, two on each fide of the middle line. 
The moft external is loft in the mufcles of the 
tongue; the other purfues the middle line of 
the cefophagus, and is ramified over the inteftines, 

Several {mall branches are detached inferiorly, 
and terminate in the fan- like mufcles that fuf- 
tain the tongue. 

Laftly, the ganglion is tre pofteriorly 
into a thick nervous cord, fituated on the fides 
_and below the œfophagus, which becomes flat 
as 1t proceeds backward: it defcribes a femi- 
junar curve, fo that the two nerves of each fide 
are approximated, and finally touch each other 
at the bafe of the tongue, and below the ante- 
rior part'of the large mufcle which attaches 
the animal to its fhell. 
The contact of thefe two nerves produces a> 
ganglion, from which two very remarkable 
trunks, intended for the inteftines, proceed ; 
they may be followed to above the ftomach, and 
we can perceive that fome of their ramifications 
enter the liver, 


After 
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After the formation of the ganglion, which 
furnifhes nerves to the vifcera, the two trunks 
_ penetrate by two different holes into the fub- 
ftance of the mufcle of the foot. Thefe two 
holes are the origin of two canals, which run 
_ throughout the whole length of the foot, on.the 
fides of another middle canal, which appears 
| defined to diftribute the blood of the animal. 
*. The two nerves, lodged in the lateral canal, 
are diftributed by a great number of lateral 
holes into the fubftance of the flefhy mufcles 
of the foot, and of the fhell, where they may | 
be followed with facility. 


H. In the Bulimus of pas (Helis Stagnalis 
Lin.) and'in the Planorbis Cornea (Helix 
Cornea Lin,) : rag: 


In thefe animals the brain confifts of two la- 
- teral maffes, feparated by a cantraction. > The 
recent fubject is remarkable for having thefe 
maffes of a lively red colour. The diftribution 
of the nerves differs very little from what we 
-obferve in the common fnail. 


ARTICLE IIL. : 
| Brit and Nerves of the Acephalous Mollufta. 


Tue nervous fyftem of Acephalous Mollufca 
js formed on a plan far more uniform than that 
2 je of 
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of the Gafteropoda. In all the teftaceous ace 


phala, from the oyfer to the pholas, and the 
teredo, there appears no effential difference ; it 
confifts always of two ganglia, one on the mouth, 
reprefenting the brain, and another towards the 
oppoñite part. Thefe two ganglia are united by 
_ two long nervous cords, which take the place 


of the ufual collar, but which occupy a much. 


greater fpace—as the foot, when it exifts, and 
the ftomach and liver, always pafs in the inter- 


val between them. All the nerves arife from — 


the two ganglia. 


A. In the Anodontites, or Frefh-water Mufcles, 
in Cockles, in the Venus, the Mactra, and the 


Miya. 


. In thefe, and in general all the bivalves, which 
have two cylindrical mufcles, one at each ex. 


fremity of their valves, for the purpofe of 


bringing them together; the mouth is placed 
near one of thofe mufcles, and the anus near 
the other. The foot appears about the middle 


ie of the fhell; and the tubes for the excrements 


and refpiration, when they exift, go out at the 


end of the fhell, oppofite to that in which the 
mouth is fituated. The brain is placed upon 


the anterior edge of the mouth; it ‘is oblong 
tranfverfely ; it fends off two. cords anteriorly, 
which go to the adjacent mufcles, and turning 
towards each fide, penetrate the lobes of the 


cloak, 


ps 


L 
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_ cloak, pafling through the whole extent of their 
edge. The brain furnifhes alfo, on each fide, 
‘fome filaments to the membranous tentacula, 


| which furround the mouth, and detaches, from 


its pofterior edge, the two cords, analogous to 
the medullary collar in other invertebral ani- 
mals. ‘Thefe cords proceed, each on its fide, 
under the mufcular ftratum, which envelopes 
the liver and the other vifcera, and which be- 
comes thicker, as it is continued to form the 
foot, which is frequently conftructed for Pe. 
ning. 

When arrived at the oreo ae mufele Pre 
clofes the valves, thefe cords approach each 
other, and enlargeas they unite, to form the 
fecond ganglion. This ganglion has the form 
of two lobes. It is at:leaft as large as the brain. 
. ganglion, and always much more eafily diftin- 

guifhed. It detaches two principal nerves on 
each fide, and the four together reprefent a kind 
of St. Andrew’s crofs. The two anterior nerves, 
as they afcend; proceed a little towards the fide 
of the mouth, and, after having defcribed an 
arch, penetrate into the branchiæ. The other 
two pafs on the pofterior mufcle, precifely in 
the fame manner as thofe of the brain on the 


anterior, After. detaching fome filaments, they 


proceed into the cloak, the edge of which they 
follow, until they j join thofe of the brain; they 
_ thus form a continued circle. We do nor yet 

‘ know 


Mb * 
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know the origin of the nerves of the vifcera in 
thefe animals. WAR 

* The teftaceous acephala, in which the foot is 
protruded by an extremity of the fhell, that al- 
ways remains open, and the tubes, by the oppo- 
fite extremities, that is to fay, in razor-fifb and 
_Piddocks, the mouth, and confequently the brain, 
is always near one extremity. The nerves, 
which proceed from the brain, take therefore a 
longer courfe before they diverge to join the 


cloak. ‘The cords of the collar, however, have. 


a much fhorter diftance to pafs before they 


unite. There is a confiderable fpace, particu-. 


larly in the razor-fifh, between the mafs of vif 
cera fituated in the bafe of the foot, and the 
pofterior mufcle. The fecond ganglion is fi- 
tuated in the middle of this fpace, between the 
branchiæ of each fide: it 1s round, and much 
more diftinét than in the other fpecies ; the 
nerves it produces are however exactly fimilar. 

In the oyfer, which has no mufcle at the an- 
terior part, the brain and mouth are fituated 
under the kind of hood which the cloak forms 
towards the hinge. The nerves go directly into 
the cloak itfelf. The ganglion is fituated on the 
anterior furface of the fingle mufcle, imme- 
diately behind the mafs of vifcera. The nerves 
it produces are the fame as in the preceding 
genera. 


iB. lm 
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B. In the A {fcidia. 


Thefe fmall marine animals are enveloped in 
an immoveable coriaceous, or pelatinous cafe, 
which has two apertures ; one for the expulfion 
of the excrements, the other for the admiffion 
of the water to the branchiæ. The branchiæ 


are in the form of a large fac, and are enclofed, 


as well as the other vifcera, in another membra- 
nous bag, of the fame form as the external cafe, 
but fmaller, and completely adhering to that 
cafe at the two apertures only. ‘The inferior 
ganglion is fituated on this membranous fac: 
its pofition is between the two apertures, but 
neareft that which correfponds to the anus ; it 
produces four principal nerves ; two afcend to- 
wards the fuperior, or refpiring aperture ; the 
other two defcend towards that of the excre- 
ments. There are fmaller nerves which are 
difperfed throughout all the membranous fac. 
We have not yet difcovered thofe produced by 
the brain, nor the brain itfelf, which is doubtlefs 
fituated as ufual on the mouth. The mouth is 
in the bottom of the branchial fac. 


C., In the Tritons of Linnæus which inhabit the 
Anatiferous and Balanite Shells. (Lepas Lin.) 


Thefe animals approach, perhaps, nearer to 
the Cruftacea, and particularly to the monoculi, 


| | than 


3 
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than to the Mollufca.. Their nervous fyftem is 
of a fort of middle kind betweeñ that of thé 
Mollufca and that of the Cruftacea and Infeéts. 
The brain is placed acrofs the mouth, which 
is itfelf fituated in the part of the body corre- 
fponding to the ligament, and at the bottom of 
the fhell. It produces four nerves to the muf- 
cles fituated in that place, and to the ftomach, 
and two others which embrace the œfophaguss 
‘and proceed into that elongated portion of the 
body which bears the numerous articulated and 
ciliated Horny tentacula which the animal pros 
trudes from its fhell. -Thefe two filaments ap+ 
proach and form a ganglion, and then proceed 
clofe to each other among thefe tentacula, 
furnishing a correfponding pair of nerves for 
each pair of tentacula, but there are no apparent 
ganglia at the origin of thefe nerves, 
From what we have ftated in this and the two — 
preceding articles, it refults, 
That-the nervous f yftem. of Mollufca confifts 
in a brain placéd on the cefophagus, and ina 
variable number of a ganglia, fometimes ap- 
proximated to the brain, and fometimes dif= 


perfed in the different cavities, or placed undef — 


the mufcular envelopes of the body; that thé 
ganglia are always connected to the brain and 
to each other by nervous cords, which eftablifh 
a gencral communication between thefe differ= 
ent medullary maffes; thatthe nerves all arifé 
either from the brain or the ganglia; and finally, 

that 


? 
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that there is no part which can be compared to 
_ the medulla ss a gt and the medulla fpina- 
lis. #7 


\ 


eae IV. 
© Brain and N erves 7: the Crufacea, 


Tas Cruitaces; whiohs in their organs ‘of mo 
tion, very much refemble infects, though thofe . 
of circulation and refpiration are exceedingly 
‘different, have alfo a nervous fyftem fimilar to | 
that clafs, at leaft in the effential parts. 

In the Jong-tailed cray-fifh, the middle part 
of the fyftem is a knotted cord, which extends 
from one extremity of the body to the other. 
The fort-tailed kind, commonly. called crabs, 
have a medullary circle in the middle of the 
abdomen, from whence ae nerves of the ite 
proceed like radii. 7 

In thefe animals the brain i is laced at the an 
terior extremity of the fnout, and confequently 
at a confiderable diftance from the mouth, which 
opens: under the corfelet. On this account the 
cords which make the collar of the æfophagus 
are more elongated than in other animals. 


| ‘Yor. I. . Y¥ cual A. Brain . 


> 
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A. Brain of theo common Cray- Fish, (Ap acus - 
| * Flwotatilis, Fab. } 


The brain of this animal forms a mafs which 
is broader than long, and diftinétly divided on 
the fuperior furface into four round lobes. Each 
of the middle lobes produces an optic nerve 
from its fore part.. This nerve proceeds directly | 


into the moveable tubercle which fuftains the 


eye, and is there dilated and divided into a 
multitude of filaments, which forma pencil, and 
unite to all the fmall tubercles of the eye. — 
Four other nerves arife from the inferior 
furface of the brain; thefe proceed to the 
four antennæ, and detach fome filaments to the 
neighbouring parts. The cords which form 


the collar, arife from the pofterior part of the 


brain. About the middle of its length each 
detaches a large nerve which extends to the 
mandibles and their mufcles. ‘Fhefe cords 
unite under the ftomach in an oblong gan- 
glion, which furnifhes nerves to the different 
pairs of jaws. On leaving this part the two 
cords remiain near’ each other throughout the 
whole length of the corfelet, where they form 
five: faceeft ive ganglia, placed between the ar- 
ticulations of the five pairs of feet : each foot 
receives a nerve from its correfponding gan- 
glion, which penetrates to the extremity of the 
foot: the nerve of the forceps is the largett. 
The, medullary cords APR into the tail, here 


ga 
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they are fo intimately united that it is not 

poffible to diftinguifh them. They form fix 
| ganglia, the five firft of which produce each 
two pairs of nerves; the laft produces four, 
which are diftributed as radii to the fcaly fins 
that terminate the tail. ae 

Thé hermit crab, (Pagurus, Fabr. ) the tail of 

which is not covered by aïticulated fcales, ap- 
peats to have much fewer ganglia than the oar 
jf. We have obferved only five, 

In thé fguilla Fabr. there are ten ganglia with- 
out reckoning the brain: that at the union of 
the two cords which form the collar, tranfmits 
herves to the two forceps, and to the three pair 
of feet which immediately fucceed them, and 
which in thefe animals are ranged almoft on the 
fame tranfverfe fine ; this ganglion is therefore 

_ the longeft of all. Bich of the three followi 
pairs has a particular ganglion. There are af 
terwatds fix ganglia in the length of the tail, 
which diftribute their filaments to the thick 
«muféles of that part. The brain produces im- 
mediately four trunks on each fide, viz. the 
optic, thofe of the two antennæ, and the cord | 
which forms the collar. As the antennæ are. . 
placed more pofteriorly than the brain, their 
nerves are directed backward. 


| B. In the rs Crab ( EE Manas, Lin.) 


The brain of the crab refembles that of the 
AN | cray- 
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cray-fith in its form and fituation ; it alfo fur- 

nifhes analogous nerves, but they are directed 

more towards the fides in confequence of the 
pofition of the eyes and the antennæ. The me- 
dullary cords which form the collar,. detach each. 
a nerve to the mandibles; but the cords are pro 
longed much farther backward than in the cray- 
fifh before they. unite. They join only in the’ 
middle of the thorax, at which place there is 
produced a medullary mafs of an oval ring-like 
figure, which is eight times the. fize of the 
brain. The nerves which proceed. to the dif- 
ferent parts arife from the circumference of this 
ring. It furnifhes fix nerves on each fide to 
the jaws and the five feet, and there is a fingle 
nerve which arifes from the pofterior part, and 
proceeds tothe tail. This medullary ring may 
be faid to reprefent the ufual knotted cord, but 
if it has any ganglia they are not vifible. 2 

3 a 


GC, Inthe Onifèus Ajellus. 


“The two cords which compofe the middle 
part of thé nervous fy {tem in this animal, do not 
perfectly join. We candiftinguifh them through- 
out the whole of their length. There are nine 
ganglia, exclufive of the brain; but the two firft 
and the two laft are fo clofe together, that the 
panier Rep be à ie to fever 


ET 


AT RS 
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D. In Monoculi. ae 


we | 


We Row not the nervous fy ftem i the m0- 
lucca crab (limulus gigas, Fab. -monoculus poly- 

phemus, Lin.) In the monoculus apus of Lin- 
- næus, however, the indiftinét nature of that 
fyftem, joined to fome’other peculiarities of or- 
ganization, would almoft induce us to clafs the 
animal with the inarticulated worms. The brain 
is a {mall globule, nearly tranfparent, fituated 
under the interval of the eyes. The medullary 
cord is double, and has an enlargement at each 
of the numerous articulations of the body; but 
the whole is fo thin and tranfparent that the real 
nature of the cord can fcarcely be afcertained. 


Pee cn ETE EE SIN ACIS 2 4 - . | ; ; 
ARTICLE v. 
_ Brain and N erves of the Larve of Free 


ou Coleoptera. À 


ga à Larva of the Scarabeus nafic cornis. 


Wr fhall give a particular defcription 7: the 
nerves of this larva, becaufe their diftribution 
is effentially different from that which cr 
place i in the other coleoptera. 


Y 3 . The 
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The brain is fituated under the great fcale 
which covers the head immediately above the 
origin of the œfophagus : It confifts of two ap- 
proximated lobes, which are very diftinct at the 
front and back part, Four herves arife from 
the anterior part, two on each fide, which ate 
loft in the cirri and parietes of the mouth. 

From the lateral and fomewhat pofterior parts 
of thé brain, there drifes a pair of nerves, which, 
embracing the œfophagus, proceeds NE 
_ to form the nervous cord we fall Le À os 

fcribe. 

Another pair dbtini ert A inferior fééfice 
of the Brain, or that part which refts upon the 
éefophagus: thefe are firft directed forward ; 
they afterwards turn inward, and proceed above 
the middle and fuperior part of the œfophagus, 
in order to approach each other. When they 
come in contact, they unite and form a fmall 
ganglion, which produces a fingle nerve; this 
nerve continuing to proceed pofteriorly, paffes | 
below the brain, and accompanies the « fophagus 
. to thé ftomach. It there enlarges again into a 
ganglion, which furnifhes fome fmall nerves that 
are fent to the ftomach, and one more confider- 
able, which is continued along the inteftinal 
canal, and fends off, at regular diftances, lateral 
filarnents, which are loft in the coats of this tube. 
This nerve is analogous tô that which Lyonnet 
has defcribed under the name OF recurnyaly 1 inthe 
col oi of the ia a's | 


&. 
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The siedulla fpinalis, which, as we have fhewn, 
is formed by the pofterior pair of nerves of the 
brain, is very thick at its origin: at forms a 
large fufiform ganglion about 0,005 metre long, 
and half a millimeter broad, Four or five con- 
tractions appear on its anterior part, but they 
are fo flight that they feem only tranfverfe fur- 
rows. The pofterior part of this ganglion is 
{mooth. - 

From the lateral: parts of ea large ganglion . 
which extends very little beyond the third ring 
of the body, a great number of diverging ner- 
vous filaments are produced, Thofe which are 
neareft the head afcend a little; thofe which 
fucceed them proceed almoft tranfverfely ; and 
the laft are directed more and more pofteriorly.: 
’ the length of each is in proportion to its diftance 
from the anterior part of the ganglion. : The 
‘two moft pofterior filaments are therefore the 
dJongeft, | re 
2. Larva of the Stag Beetle (Lucanus cervus. ) 
The nerves of this larva differ greatly from 
thofe of the preceding, although the perfect in- 
fects are fo nearly allied i in genera. 

_ The brain confifts of two contiguous and. al- 
mot fpherical lobes ;. thefe produce four nerves 
anteriorly for the antennæ and the parietes of 
the mouth: two inferiorly, which firft proceed 
forward, then turn back, pafs again under the 
brain, and form the nerve known under the 

ibs ye eae name 
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name of recurrent. Laftly; two pofteriorly, 
which form à collar round the œfophagus, and 
Join undernéath, to compofe the 4 nervous: cord 
of the body io<,> 100s 

- This cord is formed of eight input | “hich 
éxtentl to:the-ninth ring of the body. The dif- 
tances berween thefe ganglia are very unequal ; 
they are joined by very flender and el a 
. proximated nervous filaments. | 

‘The firft ganglion, from the head, is very 
large, and almoft fpherical ; it is followed al- 
moft immediately by the fecond, which is one 
half lefs, and which is diftinguifhed from it 
only by a kind of contraction; the firft pro- 
duces four pairs of nerves on each fide; one 
afcends to the head ; the other three diverge, 
-and are loft in the mufcles of the abdomen, and 
in thofe that move the head. The fecond gan- 
glion, befidés the two nerves that unite it to the 
third, produces two other nerves, which are 
alfo directed backward, and (on in the so gar 
of the fourth’ ring. 

The third ganglion, and thofe that follow a as 
far as the eighth, are fimilar to the fecond ; with 
this difference, that they are much more diftant 
‘from each other, and that they produce longer 
filaments, in proportion as they are fituated 
. more inferiorly. Laftly, the eighth and ninth 
ganglia are fo clofe together, that they feem to 
form but one, with a flight: contraction in the 
middle. This double ganglion ur three 
| | pairs 
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pairs of nerves, which are eh dons à, and 
extend to the parts near the anus. — 


3. Larvæ of, the Fami yf p i yar ophilus, Cara: 
bus, and Staphylinus. : 


‘The nerves of thefe larve being very FRE 
it will be fufficient to defcribe them in one 
genus only. « We fhall take for our example the 
_darva.of the great diver '(Hydrophitus piceus«): 
The brain in this animal is fituated in the 
head, above the origin of the œfophagus; it is 
formed of two lobes, -which lie very clofe to- 
gether. Fromits anterior part it detaches fome 
filaments to the palpi, the antenne, and the 
parietes of the mouth. Its lateral parts pro- 
duce two cords: which furround the œfophagus, 
and which are the origin of the nervous cord 
fituated inferiorly. It is probable that recur- 
‘rent nerves alfo: arife from this inferior ‘part, 
“but we have not ‘yet been able to difcover them. 
:: The chief nervous cord is compofed of ten 
ganglia, each of which produce three pairs of 
‘nerves that are loft in the mufcles of the abdo- 
men, and without any diftin@ appearance of 
their being diftributed to the inteftines. This 
induces us to. believe that there is a recurrent 
nerve. Wu “i finds 
The firft savelioo is very Ne it is pro- 
longed pofteriorly into two nervous filaments, 
.confiderably removed from each other ; the fe- 
‘ cond: is almoft fimilar; but the third is very 
| near 
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near the fourth, which produces only a fingle 
filament pofteriorly.. All the others, as far.as : 
the tenth, prefent no particularity. The laf 
is divided by a fenfible contraction; from the 
firit portion a fingle filament arifes on each fide, 
and from the fecond, three pairs. of nerves are 
detached : thus four pairs of nerves arife from 
this ganglion. The fourth pair is directed to 
the rudiments of the parts of generation, which 
are very diftin@ in thefe larvæ in the laft pe- 
riod of their growth. : | 


4, Larva of the Water-beetle we Dytifeus Mar- 
ginalis. 8 


The brain of thislarva is f Dherical, and confifts 
of a fingle lobe, fituated in the head above the 
origin of the cefophagus ; its anterior part pro- 
_ duces fome filaments for the mouth ; and its la- 
teral parts the two optic nerves: the latter are 
compofed of two parts, which are very diftind 
as to form. The firft portion, or that which 
as next the brain, is of an oval figure, pointed 
at the éxtremity which joins the brain: the 
other extremity is rounded, and ptoduces a — 
flender nerve, which goes directly to the eye, 
It is nearly of the fame thicknefs throughout 
the whole of its extent; but it is enlarged at its 
free extremity into a bulb, from which the ner- 
vous filaments of the eye arife. | | 

The two cords which embrace the PL neuf 
‘are fort and thick; they arife from the inferior 

|  furface 
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furface of the brain, and immediately unite be: 
low the cefophagus, in a large fquaré-fhaped 
ganglion, which produces anteriorly the nerves 
of the mandibles, and pofteriorly two cords, 
which pafs from the head into the corfelet. 

There is a greater diftance between this firft 
ganglion of the nervous medulla and the fecond, 
than between any of the others, It is more 
than double that which exifts between the two 
next ganglia. The fecond ganglion is round ; 
it produces two pair of nerves laterally ; the - 
anterior for the mufcles which a@ upon the 
head, the pofterior for thofe which move the 
anterior feet. There are two cords seein. 
which are directed into the breaft. 

The third ganglion is fimilar in every refpec 
-to the fecond ; it entree nerves to me inter 
te pair of feet, | 

_ The fourth ganglion is alfo Ares Eye the 
two tords which come from the preceding ; it 
is fituated on the union of the abdomen: with. 
the breaft ; it is more broad than long. »Late- 
rally it produces two pair of nerves, which run 
tranfverfely parallel, and are loft in the mufcles; | 

Thé other tight ganglia are placed clofe be. 


hindieath other, and the {pace between them is 


fo fmall, that we can {carcely perceive the two © 
nervous filaments which wnite them; they alfo 
decreafe in thicknefs, without diminifhing in 
breadth, as they extend pofteriorly.. They all 
Are laterally à re of very long nerves, 

which 
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which ‘float in the abdomen,;and for the moft 
part terminate in the mufcles that move the 
wings. One pair, however, proceeds to the 
rudiments of. the rs of generation. 


# 


1 ee ee Orthoptera ane | Hemiptera. 


er, nerves of the. prac of ARTE Au 
| | pass prefent no fenfible difference from 
_thofe.we.obferve in the perfect infects. It will 
be fuficient therefore to defcrihe the nerves of 
the latter, | | sais 


{ 


C. H ynienoptera 


ilk she Leys of ke sional (Tentbredo, À Lin. ) 
which has a large head furnifhed with eyes, the 
brainis very broad and fhort; it feems to form 
four bulbs of equal magnitude, and nearly fphe-: 
rical ;’ the two external ferve as the bafe of the 
optic nerves, which are flender, and which en- 

large a little at their other extremity.) 9) ~ 
: The firft ganglion is produced by. two very 
Gmail nerves, which arife from the inferior fur- 
face of the brain, and which, after having em- 
braced the cefophagus, unite under the firft ring 
of the body ; it furnifhes filaments to the muf= 
cles of the feet, and terminates pofteriorly .in 
two other nerves, which, at the diftance of one 
line, produce a fecond ganglion, and fo on in 
fucceffion: the nervous cord is in this manner 
formed of yaleyen ganglia, without reckoning 
the 
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the brain ;:the farther the sit removed 
from the head, the more-théy diminifh in thick+ 
nefs ; nee are all sania of : a salaranrn form 


"D. N curoptera 


In she vs ik the Lonsaus € Dytimabdot Form 
carius ) the nervous fyftem has fome relation to 
that of the larva of the dipterous infects, weet 
we fhall afterwards defcribe. : 

There is a brain fituated in the head ; it t pro- 
duces nerves analogous to thofe we have oie 
pointed out in-the other larvæ. 

The nervous medulla confifts, in as firft 
place, of two ganglia, which are compofed of 
two lobes, fituated clofe together; thefe two 
firft ganglia are feparate from the others, and 
contained in the part Sopra pin es to the feet, 
or in the thorax. | 

The remainder of the nervous ponts is en- 
cold, in the abdomen ; it confifis of eight gan- 
glia, placed in an exceedingly clofe feries, and 
each formed of two lobes; the firft is nearly 
double the fize of the other feven. This fuc- 
_ ceffion of ganglia appears to the eye like the . 
extremity of the tail of a rattle-fnake; the laft is 
round ; the others are more bread than long. 
All thefe ganglia furnifh nerves to the mufcles. 
it is probable that this difpofition and approxi- 
‘ mation of the ganglia have a relation to the 
changes which take place in the infect at the 
| ; : | moment 
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moment of its metamorphofis, as its abdomen 
then occupies fix times s the fpatem it A in aay 
larva ftate, » ye 

In thofe larva of Neiioptiea! Oh are near- 
ly as long as the perfect infec, we find that the 
ganglia are feparated in the ufual manner. 

The larva of the ephemera has eleven ganglia, 
without including thebrain, which furnifhes two 
large optic nerves. There are three ganglia in 
. the thorax, and feven in the abdomen: the firft 
fix, reckoning all the ganglia, furnifh à more 
nerves than the five laft. 

The larvæ of the dragon-flies have a fmall | 
two-lobed brain, which produces optic nerves, 
larger or fmaller according to the fpecies. The 
genus aë/bna has them the largeft. The reft of 
the nervous fyftem forms a feries of ganglia of 
different fizes. In the aë/bna, the corfelet con 
tains fix, the two laft of which are the largeft 
of.all. There are feven fmall and bi ist pane 
glia in the React ai | 


oe Lepidoptera. 


The nervous fy Stein of caterpillars confifts of 

a feries- of thirteen principal ganglia, which 
furnifh filaments t to all the other en of the 
body. ie 
"The firft of thefe thirteen ganglia is fituated | 
in the cavity of the head; it lies above the 
ie oro and fupplies the place of the brain: 
it 
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it appears formed fuperiorly by the union of 
two round tubercles. Inferiorly it is concave, 
and correfponds to the ecient of the in oe | 
phagus. 

- This ganglion communicates with the reft of 
the nervous cord by two thick filaments, which 
embrace the œfophagus, and which are united 
below it to the anterior and lateral. part of the 
“next ganglion 3 it ad di certe sae + 
of hephes, Nr 

‘The firft she unites vith other filaments ; 
produces fome for the cefophagus, and forms 
feveral remarkable ganglia below the upper Hp. 
The largeft and moft pofterior, which Lyonnet 
has named the frf frontal ganglion, is prolonged 
pofteriorly intoa thiek recurrent nerve, which 
is continued the whole length of the body, near 
the back; this recurrent nerve furnifhes fila- 
‘ments to the cefophagus and its mufcles ; it pes 
netrates into the dorfal veffel, and it afterwards 
re-appears, and glides along the œfophagus as 
far as the ftomach. This nerve produces, at 
certain diftances, very folid filaments, which | 
keep the fophagis mend to the is of the 
back. 

… Befñides the tele nerve we have jus no» 
ticed, feveral filaments are furnifhed by the 
pofterior frontal ganglion to the mufcles of the. 
œfophagus, and two to the fecond frontal pan- 
glion : the latter alfo detaches feveral filaments 
to the œfophagus, se in | ac nbe a very. 
| rermark- 
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remarkable one, which, bya fuddenenlargement; 
conftitutes the third, frontal ganglion, This gan— 
glion likewife affords feveral filaments to the 
œfophagus. 

The fecond pair of the brain appears cts 
intended for the antennæ, though. it furnifhes 
feveral filaments to, the neighbouring parts. 

The third pair terminates particularly in the 
antennæ, and the mufcles which move them. 

The fourth pair is proper to the eye of each 
fide; it accompanies the air tube which goes to 
that part, and is divided into fix branches, that 
penetrate into the fix eyes, which, by their union, 
form that of the caterpillar. _ 

The fifth is directed a little backward, here’ 
it divides into two branches ;. one pofterior, for 
the adductor mufcles of the jaw ; the other an- 
terior, which is loft in the membranes that Cover 
the frontal fcales. | | 

The fixth and feventh pair unite to form, a 
ganglion, from which feveral filaments are de- 
‘tached to the cefophagus and its mufcles. . 

Finally, the laft pair of the brain is entirely 
loft on an air tube. 

But befides thefe nerves ‘produced by the firft 
nervous ganglion, feveral others are .detached 
_from.it, which we fhall briefly notice. . In the 
firft place, we obferve, that it furnifhes | feveral 
filaments to the dorfal canal: it afterwards gives 
origin to a pretty long filament, which termi- 
nates on the air veffels, between the fecond and 

| third 
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third MOMERUE ‘Laftly, it produces a’ nervous 
ring, which embraces the cefophagus inferiorly, 
like a girth, and fupplies it with feveral fila. 
ments. 

"The race ganglion i is intimately united with 
‘the third, and is diftinguifhed from it only by 
a contraction... The nerves which proceed from 
the anterior part appear to be produced by the 
fécond ganglion, and thofe which arife fromthe | 
pofterior part, feem to belong to the third. 

Befides the two filaments which form the col= 
Jar round the cefophagus, and which unite the 
firft to the fecond ganglion, the latter has four 
pairs of very diftinct nerves. 

The moft anterior pair is fent ee to the 
mouth, but in its courfe it divides into two 
branches : one terminates in the tongue and the 
adjacent parts ; the other branch proceeds to 
the lateral parts, where it fab- divides, to fup- 
ply the mandible, the jaw, and upper lip, com- 
municating, at the fame time, with the firft | 
ganglion, and with the fecond frontal. 

‘The fecond pair proceeds to the jaw, but de- 
taches a number of filaments to the mufcles of 
the neighbouring parts, | 

The third pair is’ deftined for the {pinning 
apparatus ; in its courfe it gives filaments to 
the filk veffels and mufcles of the head. ! 

The fourth pair arifes near the contraction, 
which indicates the union of the two ganglia, 3 
between the head and the firft ring; it is loft in 

Vou. I. iL the 
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the fat, in the fkin of the neck, and in the muf- 
cles inferted into the head. 

The third ganglion, which, as we have ob- 
ferved, is united to the fecond, produces only 


three pairs of nerves: the pofterior is merely: — 


the continuation of the neryous trunk of the 
other two pairs ; the anterior is entirely loft in 
the mufcles and the fkin; the intermediate pair 
fupplies that part alfo; but it is diftributed 
chiefly to the mufcles, which move the articu- 
 lations of the leg. | 

We have already ftated, that each ganglion 
communicates with that which precedes, and 
that which follows it, by two filaments, that 
are diftinét from their origin, and are the bifur- 
cation of a fingle trunk. The middle of this 
bifurcation, from the third to the eleventh gan- 
glion, produces a fmall nerve, which Lyonnet 
has named the /pinal frenum: this fingle nerve 
is fituated in the middle line; it prefently di- — 
vides into two branches, which follow the 
_ divifions of the air Rt and .penetrate with 
fome of them into the longitudinal veffel. - 

The fourth and fifth ganglia produce the fame 
number of nerves, the diftribution of which is 
alfo nearly fimilar ; their anterior pair proceeds 
to the mufcles, and to the fkin of the rings to 
which it correfponds; the intermediate pair 
furnifhes, more particularly, filaments to the 
mufcles of the leg. 

The fixth ganglion, which correfponds to. 

: the 


{ 
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the fourth ring of gi body, Pre fursiithes two 
pair of nerves, which are loft in the mufcles 


and the fkin. 


The nerves of the five fallow ing ganglia are 
| diftributed nearly i in the fame manner. 

The twelfth ganglion, and the thirteenth, 
which is the termination of thé nervous cord, 
‘are very clofe to each other, though diftinc. 
The diftribution of the nerves, produced by the 
firft, prefent nothing remarkable. Thofe fur- 
nifhed by the fecond are very long, being fent 
to the laft rings, in thé fkin and mufcles of 
which the firft pait is partly loft. The fecond 
pair is only fub-divided when it has reached 
the firft ring; it there produces a plexus, from 
which a number of filaments are detached to 
the great inteftine. The. trunk appears to end 
on the parietes of the rectum towards the: anus. 


F. De. 


The nerves of the larva of the fran have 
fome refemblance to thofe of the larva of the 
Scarabeus nafic cornis. | 
_ The brain is formed of two lobes, placed clofe 
together, and almoft fpherical; it is fituated 
above the cefophagus, on a level with the fecond 
ring of the body. A number of {mall nervous 
filaments arife from its anterior part, and are 
diftributed to the parietes of the mouth, to 
the mandibles, and to all the adjacent parts. 

Shee ee _ Dhef¢ - 
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Thefe nerves are very diftiné, particularly thofe 
which are removed from the middle line. 
The pofterior part of thefe two lobes fends 
off two thick branches, which embrace the cefo- 
phagus, and form the CHER of pe nervous 
medulla. | | 
This nervous cord is very fhort, aka its dia- 
meter is one half lefs than that of the brain; 
it confifts of eleven ganglia placed very near 
each other, each of which produces one pair | of 
nerves. | 
Thefe nerves proceed dire@tly backward. 
Swammerdam has erroneoufly reprefenied this 
cord as twifted, like the tail of a fcorpion, and 
producing nerves on the left fide only. It is 
true, that thofe which arife from the right fide 
are parallel to the cord, while thofe of the left 
fide remove farther from it. The ganglia, thus 
approximated, are eleven in number, and in a 
ftraight direction; they produce long Nerves, . 
which are loft in the mufcles. _ 
The nerves of the cheefe-worm (mufca putris 
Lin.) are diftributed in a very curious manner. 
The brain is fituated immediately above ES 
origin of the œfophagus, behind the head ; 
is very large i in proportion to the reft of “he 
body ; it is rounded pofteriorly, and notched 
anteriorly, as if it were formed of two lobes. © 
A’ pair of nerves arife from the anterior part 
of the brain, proceed forward, and are diftri- 


buted to the mouth, and even to the parietes of 
2 ra ebat. 
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that cavity. It fhould be RE EP PERSO thefe 


 nerves experience a very confpicuous enlarge. 


ment previoufly to their diftribution. 
Pofteriorly the brain prefents an aperture, 
which affords a paffage for the efophagus : the 
nervous part, fituated on its fides, may be re- 
garded as the cords which produce the medulla, 
and all below the vecige gr as the medulla it- 
felfs Lou ¥y 
Two pairs of nerves arife fork the origin of 
the nervous medulla; thefe are directed for. 
ward, and principally diftributed to the vifcera, 
and to fome of the mufcles of the anterior rings. 
The third pair of nerves which this medulla 
produces, is the moft remarkable; it comes 
from the part which nearly correfponds to the 
third ganglion; I fay nearly, becaufe in this 
infect the ganglia are fo clofe to one another, 
that the medulla feems to form only one piece 
on the furface, of which we merely perceive 


© twelve tranfverfe wrinkles, which indicate the 
number of ganglia. This third pair extends — 


almoft tranfverfely. At a certain diftance from 
its feparation it fwells into a ganglion, and then 
divides into feveral filaments; thefe_ are, the 
ganglia which Swammerdam fuppofes. are .in+ 
tended for the mufcles of the wings, when hey 

fhall exift in the perfect infec. 
Another pair of nerves, which go to ate 
mufcles of the body, arife from each of the 
R Aes FR other 
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other contractions ; but they require no parti- 


cular remark. 


ARTICLE VI, 


Brain and N. erves of Perfed Infeds 
A. Co Rare: 
«7 1. In ‘the Stag-beetle ¢ Lucanus ead ky 


W. find in this infect, as in its larva, a brain 
compofed of two approximated. fpherical lobes, 
fituated above the cefophagus ; its anterior part 
produces two pair of nerves, which terminate in 
the palpi, and other parts of the mouth. There 
TS probably a a recurrent nerve, but our reféarches 
Rave not yet difcovered it. 

| There are two ganglia on thé lateral parts of 
the brain, w hich are almoft as large as each of 
the lobes. In their form they refemble a pear, 
and reft upon the brain by their bafe ; they are 
prolonged. tranfverfely into a large nerve on each 
fide, chiefly intended for the eye. : Before the. 
nerve arrives at that part, we obferve it detach 
a flender filament, which enters into the great 
mandible ; then, more externally, another fila- 
ment which enters into the Cavity of the an- 

apt oe tenne ; 


* 
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tennæ ; laftly, the nerve itfelf having, reached 
the eye, {wells again into abulb, and produces 
a number of nerves, which we fhall defcribe 
when we treat of the Organ of, Vifion, 

Pofteriorly the brain produces two very long 
and flender nerves, which accompany the cefo- 
phagus to the point where the head’ unites to 
the thorax, immediately above the articular con- 
dyle. The two nerves fituated above the cefo- 
phagus, then produce a ganglion of a long oval 
form, from which feveral nervous filaments are 
detached to the mufcles that move the mandi- 
bles, and thofe that act on the head. This gan- 
glion terminates pofferiorly in two. parallel 
perves, which proceed to the middle of the 
thorax, above the origin of the two pair of feet, 
and there form a fecond ganglion of an hexa- 
-gonal figure ; this ganglion furnifhes filaments 
to the mufcles of the feet, and likewife termi- 
nates pofteriorly i in two nerves, which extend 

_above the union of the corfelet, with the pectus ; 
they thereuniteand forma third ganglion, which 
is crefcent-fhaped, with the convexity pofterior: 
two other nerves proceed from this convexity, 
which almoft immediately produce another gan- 
glion of the fame form, but fmaller. This 
ganglion gives origin to five nerves: two late- 
ral, deftined to pve mufcles of the intermediate 
feet, into the coxæ of which we obferve them 
enter: pofteriorly two, which are flender, and 
diftributed to the mufcles of the hind feet and 
Z 4 the 


~ 
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the wings. The fifth is fituated in the middle 
line; it is alfo thicker: it fwells almoft imme- — 
diately into an oval fhaped ganglion, which is 
divided pofteriorly into two exceedingly flender 
filaments. Thefe filaments, which’ pafs into the 
abdomen, forma kind of bridge in the breaft, 
in which they occupy the‘middle line, and 
leave between them the mufcles of the feet and 
wings of either fide. 


oe Ta the Scarabæus naficornis. 


With refpect to the nerves, this infect + differs 
in the perfect ftate from the defcription we pr À 
“given of its larva. 

The optic nérves, which are very diftinét and 
large, proceed to theeye, into which we obferve 

them enter by a multitude of filaments when 
we make a horizontal fection of that organ. 

The nervous cord prefents a very confpicuous 
difference. Inthe larva there is only a fingle 
ganglion ; but the perfect infect has feveral, 

~which are very diffinét. 

The firft is fituated above rhe condyle ; 
proceeds. from the two pofterior filaments of mn 
- brain and is diftribated to the mufcles which. 
move the head onthe corfelet.- Its pofterior 
part produces two filaments, which pafs into the 
breaft, where they unite towards the middle 
part, and form a triangular ganglion ; from the 
fides of which three pairs of nerves arife, and are 
diftributed to the mufcles. Its pofterior angle 
PS il | . detaches 
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_ detaches two parallel nerves, which probe into 
the breaft, where they form a third and a fourth 
ganglion, fituated very near each other, and ap- 


_ parently divided into two lobes by a longitudi- 


nal furrow. All the other nerves of the body 


depart from thofe two ganglia by an irradiation, 


ee in the fame manner as in the larva. 


. In the Water Beetles ( D rile ) and the 
i Ground Beetles (Carabus, ) | 


The nervous fyftem i is entirely fimilar in thefe 
infects. The brain is formed of two large he- 
mifpheres, feparated from each other bya longi- 
tudinal furrow. The anterior part produces the 
nerves of the mouth, and the lateral parts thofe | 
of the eyes and the antennæ. The nerves of the 
eyes are fhort, and differ greatly from thofe of 
the ftag beetles ; they are of a pyramidal form : es 
their bafe correfponds to the eye, and their apex 7 
‘to the brain, We have not obferved any re- 
current nerves. 

The two filaments ae produce ee: ners 
vous cord depart from the brain, not pofterior~ 
ly, but inferiorly, on the fide of the optic nerves : 
they are very fhort, as they pafs immediately 
under the cefophagus. They furnifh fome fila- 
ments to the mufcles and the œfophagus. mE 

The firft ganglion they form lies under a kind 
of bridge, formed of horny fubftance, which. is 
fituated in the middle of the head, and which 
affords a point oF attachment to the mufcles of 
| the J 
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the jaws; it is of an elongated and quadrangular 
figure, and occupies almoft the whole fpace 
that correfponds to the condyle above which it 
is placed. 

It is terminated ete by two filaments 
which proceed in a parallel direction, and form 
a fécond ganglion in the middle part of the cor- 
felet. This ganglion furnifhes nerves to the 
mufcles of the anterior feer. We obferve them 
enter into the cavity of the coxæ. 

The third ganglion appears bilobed, or form. 
ed of two oval bulbs, the union of which. is 
marked by a longitudinal furrow. This gan- 
glion is fituated tte above theanterior 
es edge of the breaft. It fends filaments — 
to the mufcles of the intermediate feet. 

The fourth ganglion is very near the pre- 
ceding ; ; it is of a roundifh form, and is diftri- 
‘buted to the mufcles of the pofterior feet and 
the wings. 

The fpace between the fifth and the fixth 
ganglion is very fmall : their form is round ; 
and they furnifh filaments to the mufcles that 
move the abdomen on the breaft. 

The remainder of the medullary cord is ‘form- 
ed by a feries of five ganglia, fituated fo clofe to 
one another, that they appear to the naked ¢ eye to 
form only one; but with a glafs they may be 
obferved very diftinctly. We even perceive the 
two filaments produced by each to form the fuc- 
ceeding ganglion. The fifth prefents a tranf- 
verfe 
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verfe furrow, which feems to indicate the union 
of two ganglia. The end of the médulla ap- 
pears to float in the abdominal ents but 
above the inteftines. 


4, In the Great Diver (H wdrophibis piceus 
Lin.) 
| “The brain of this infect, which is fituated in 
the head,and above the origin of the œfophagus, 
confifts of two fpherical bulbs clofely united. 
The lateral parts give origin to.the optic nerves . 
which proceed towards the eyes without chans 
ging their diameter, but which terminate there 
by a triangular bulb that produces a vaft num- 
ber of filaments externally. 

The anterior part of the brain detaches fomé 
filaments intended for the parietes of the mouth. 
Wealfo remark, at the fame place, a fmall fphe- 
rical ganglion, which appears to belong to the 
recurrent nerve that accompanies the œfopha- 
BU; 
- Two filaments, et fhould produce the me- 
| dullary cord, arife inferiorly: they embrace the 
œfophagus at their feparation, unite immedi- 
ately below it, ‘and again, in the cavity of the 
head, to form a fmall ganglion, | which furnifhes 
nerves for the mufcles of the mandibles ang the 
palpi. 

Two nervous cau. are detichiea from the 
pofterior part of this firft ganglion. Almoft 
immediately after their origin, they pafs under 

ne a horny 
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a horny ‘arch, which is produced by the internal 
furface of the ganache. We. obferve that they 
re-appear pofterion|y, and proceed into the cor- 
felet." 

They form a fecond ganglion exactly i in the 
middle of the corfelet ;..its figure is quadrangu- 
lar. The anterior and pofterior angles produce | 
the nerves of the medulla, and the lateral thofe 
intended for the mufcles of the anterior feet. 

The interval included between the fecond 
and third ganglion of the medulla is very great. 
The third ganglion correfponds to the infertion 
of the intermediate feet : it is large, and of a 
round form ; it furnifhes nerves to the wings, — 
and to the intermediate pair of feet. Pofteriorly 
it produces two cords, which, at the diftance of 
about half a line, fwell and. form a fourth gan- 
glion, almoft as large as the preceding. This 
ganglion detaches, from its inferior part, a num- 
ber of filaments for the mufcles of the pofterior 
feet, which are {pecially appropriated to fwim- 
ming. : Two other very. fhort cords produced 
by the pofterior part of this ganglion fwell into 
a fifth, which is one half lefs than the former,and 
which furnifhes a fingle cord pofteriorly. This 
cord paffes into a kind of longitudinal groove, 
formed above the horny appendix, that furnifhes 
attachments to the mufcles of the-coxe, and 
which we have defcribed in the firft volume. 

A.fixth ganglion is fituated at the. pofterior 
and wide part of this appendix ; at a certain 

diltance, 
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7 diftance, and exactly above the union of the ab: : 


domen with the breaft, a feventh appears. Thefe 
two ganglia produce only one pair of nerves, 
which are diftributed to the mufcles. 

There are only two ganglia in the abdomen ; 
one correfponds to the middle part of the fe- 
cond ring; the other, which is the laft and 
ninth, is fituated above the union of the fecond 
| fegment with the third. The laft ganglion but 
one is in every refpect fimilar to the two pre- 
ceding ; but the ninth is one half larger, and 
produces pofteriorly four pair of nerves, which 
are diftributed on noth eo to the parts of ge- 
neration. | | 


B. Orthoptera.- 


In the Cockroach ( Blatta Americana. ) : 


The brain of this infe@ is compofed of two 


lobes, feparated by a very diftin@ notch ante- 
riorly. The optic nerves arifeon the fides, and 
its anterior part detaches fome filaments to the 
parietes of the mouth, and to Che tae of 
manducation. 


The nervous cords which form the medulla 


arife from its inferior furface.. They proceed 
dire@ly downward, and clofely embrace the 
œfophagus, ‘They afterwards proceed ina pa- 
_rallel direction, but very diftinét from each other, 
towards the corfelet. When they reach its mid- 
dle, they form a very large ganglion, which pro- 

duces 


~ 
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duces three pairs of nerves laterally, and one. 
pofteriorly. The firft lateral nerves afcend ob- 
liquely towards the head, and furnifh filaments 
to the mufcles that move it on the thorax, and 
which at on the antennæ and the parts of the 
- mouth. The others are diftributed to the muf- 
cles of the firft pair of feet. 

The pofterior nerves proceed in a parallel, di- 
rection backward. it the middle of the Brea 
than the fecond, which furnifhes laterally r nerves 

to the intermediate and pofterior feet, as well as 
to the mufcles of the wings. It alfo fends off 
two cords pofteriorly, which, by their union at 
the junction of the abdomen and the breaft,. 
form a fourth ganglion, fituated on a projecting 
‘horny fubftance to which the mufcles of the 
coxæ are attached. 

After this fourth mawlicn there j is brivis a fin- 
ele nerve, which has, at certain fpaces, {mall 
enlargements. Five of thefe fwellings may be 
counted. Each produces a pair of nerves for 
the mufcles of the rings of the abdomen: the | 
fifth is the largeft, and furnifhes befides two 
nerves which ramify in the parts near the anus. 


Tn the Great Gr Een Grafshopper (Grimes Vire 
dffimus, Lin.) 


The bist is fituated in the head above the 
cefophagus: it confifts of two lobes, which have 
the form of pears, united at their bafe, and pro- 

7 | longed 
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loaned at the other extremity into. an optic 
nerve for the eye of each fide. : | 

The anterior part alfo produces two nerves of 
HA pyramidal form, the bafe of which refts upon 
the brain. Some filaments arife from the apex 
_ofthe pyramid, which are loft in the mandible, 
the jaw and its galea, as well as in the upper lip. 

Between thefe two anterior nerves we obferve 
a fmall ganglion, which is produced by the union 
of the two filaments of the inferior furface. of 
the brain. ‘This is the recurrent nerve which 
follows the inteftinal canal. À 

Pofteriorly, and.a little inferiorly, we obferve 
the origin of the two cords which form the ner. 
vous medulla. They embrace the cefophagus, 
below which they are immediately directed, and 
form a ganglion. 

This firft ganglion is protected x covered 
by a kind of horny bridge of a reddifh colour. 
It furnifhes nerves to the mufcles of the mouth, | 
and to thofe of the head within which it is 
inclofed. Pofteriorly it produces two long ner-. 
vous. cords, which penetrate into the corfelet. 
= Thefe two cords unite about the middle of 

the thorax before the appendix, which gives 
attachment to the mufcles of the coxæ and the 
anterior pair of feet. Ar this union they form 
a large bilobed ganglion, of an irregular qua- 
drangular figure, the fides of which produce fe- 


| Ru Hee ore for the mufclés of the anterior 
feet. 


‘The 
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The pofterior part of this pees LA oy 


furnifhes two filaments, which penetrate into 
the breaft. The folid appendices of the coxz, 
. which afford infertions for the mufcles, pafs 
between thefe two filaments. They form a third 
ganglion, which correfponds to the middle {pace — 
included between the two intermediate feet. 
This ganglion fends ner ves to the mufcles of the 
wings and the feet. 

The fourth ganglion is alfo state in the 
breaft. It is fituated before and between the 
poflerior pair of feet. It is produced by two 
nervous cords from the preceding ganglion; and 
furnifhes two pofteriorly, which are fo clofe to 
each other that they appear to the naked eye to 
make only one cord. This nerve is received 
and contained in a kind of groove formed above 
the triangular piece, which affords an attach- 
ment for the mufcles of the feet. 

The other ganglia, which are all fituated in 
the abdomen, are fix innumber. ‘They are, the 
laft excepted, of the fame fize and form, placed 
at equal diftances, and produced by two fimilar 
and clofely approximated cords. Each furnifhes 
two pair of nerves for the mufcles of the abd: 
minal rings. 

The lat ganglion of the medulla is one half: 
larger than the five preceding. It. is fituated 
: Bulow the parts of generation, to which it is 
diftributed by four pair of filaments. 


In 
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“In the Mole-cricket ( ener er yllo- ne ) 


Tbe brain of this infect is alfo compofed of. 
two rounded lobes, which are prose dif- 
ting at the pofterior part. , 

We can clearly perceive the origin of the 
nerves of the palpi, of the antennæ, of the 
fmooth eyes, and the eyes properly fo called. 

In general the nerves of the principal medulla 
are fimilar to thofe we have defcribed in the 
cockroach. The two firft ganglia are produced 
by two nerves. The firft, which is in the corfe- 
let, fupplies the mufcles of the head, breaft and, 
anterior feet. The fecond, which is larger, and 
in the breaft, gives filaments to the mufcles of 
the wings, and the intermediate and pofterior 
feet. It alfo fends two nerves pofteriorly, which 
produce the abdominal ganglion. The cord 
then becomes fingle and flat, like a ribband, and, — 
contains only four ganglia, occurring at differ- 
ent diftances. Each produces two pair of nerves, 
which are directed pofteriorly, and diftributed to: 
the mufcles.. The firft correfponds to the mid- 
dle part of the firft abdominal ring; the fecond 
to the third, the third to the fifth, and the laft 
to the ninth. 

. This laft ganglion i is the moft remarkable of 
all. It is of an oval fhape, and produces, from; 
the whole of its circumference, nerves which 
are diftributed to the neighbouring parts. Two, 
which. are longer than the others, diverge as 
+ Vor. iI. Aa | they 
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they proceed backward, and thus reprefent a bi 
furcation of the medullary cord. Thefe branches 
furnith filaments to the parts of generation. 


Ce H emiptera. 


¥n the oval Water Scor pion (Nepa Cinerea, Lin. ) 


The nervous fyftem of this infect confifts of, 
three ganglia. 

The firft, which fupplies the place fish 
brain, is fituated in the head. .It is formed of 
two approximated lobes. Thefe lobes are py- 
riform, and touch each other at their bafe. 
‘Their fummits are directed obliquely forward 
towards the eyes, in which they terminate, and 
thus anfwer to the optic nerves by their an- 
terior extremity. The middle and anterior part 
of thefe lobes alfo produce fome filaments for 
the parts of the mouth. 

.Pofteriorly, the brain detaches two contwicbiin 
embrace the ceefophagus as they pafs below it. 
They unite at the origin of the breaft in a tetra. 
gonal ganglion; each of the angles of which — 
produces or receives feveral nerves. The ante. 
terior receives the two cords which come from 
the brain; the pofterior, the two which are 
the continuation of the medullary cord. 

Each lateral angle produces a fafciculus, com- 
pofed of four neryes,-which are directed to the 
mufcles of the breaft an anterior feet. We 

obferve 


_ 


#4 


| ~ 
\ : 
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wbferve one of them enter into the cavity of the 


The two. nerves produced by the pofterior 


angle of the fecond ganglion proceed ina pa- : 


rallel direction backward. Having arrivéd ih the 
breaft above the horny appendix, to which the 


_ mufcles of the coxæ of the intermediate and 


pofterior feet are attached, they {well into a large 
round ganglion, confiderably mote voluminous 
than the brain. A vaft number of nerves aré | 
detached from: the edges of this galighon,s like 
folar rays. | | 

The two moft remarkable filaments até exe 
ceedingly long and flender. They extend from 
the breaft nearly as far as the anus: we have 
obferved them tofterminate by three minuté 
branches in the parts of generation of the male, 
furnifhing, at the fame rei fome AIAONES to 
the adjacent parts. 

All the other filaments, which proceed from 
this third and laft ganglion, are deftined to the 
mufcles. We can very plainly diftinguifh thofe 
that belong to the middle and intermediate feet, 


as they a are fomewhat larger than the others, ° 


5 Be Lepidoptera. 


| In the Zig-Zag Moth (Phalena Difpar, Lin.) 


‘Thé brain in this fpécies is altnoft fpherical. 
We, however, perceive a longitudinal furrow on 
the middle line; Its anterior part produces 

| | AA fome 
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Tome exceedingly flender nerves. ‘There are” 
two large optic nerves on the fides, which pro- 
ceed into the concavity of the eye, where they 
terminate by a bulb, which produces a great 
number of filaments. 

The cafophagus paffes immediately behind the : 
brain,« through. a {mall triangular interval, the 
pofterior fides of which are formed by the two 
cords of the medulla. Thefe cords afterwards — 
unite, and proceed in the form of a fingle trunk; 
on the middle part of which we perceive only a - 
Jongitudinal furrow. Arrived in the corfelet 
it forms a ganglion, the furface of which is red- 
difh. ‘This ganglion produces two nerves po- 
fteriorly, which leave. between them an interval 
that affords a paflage for tWe horny appendices. 
to which the mufcles of the coxæ are attached. 
The two cords again unite behind thefe ap- 
pendices in the fame cavity of the breaft, and - 
produce a much larger ganglion, the lateral 
parts of which furnifh nerves to the mufcles of | 
the wings and feet. It is prolonged pofteriorly 
into a fingle cord, which again enlarges when it 
arrives above the articulation of the breaft with 
the abdomen into a third ganglion. | 

‘It fhould be remarked, that this large gan- 
ghon, which has the form of a heart, is the only 
one, befides the brain,.of a completely white 
colour. ©All the others. exhibit. darker fhades, — 
and, when viewed by a glafs, we obferve in them 
reddifh points more or lefs elongated: and finu« 


if. ous, 
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‘ous, that refemble the blood veffels of injected 
glands. 

The third ganglion i is s prolonged into a finple 
cord, which produces a fourth ganglion above 
the firft ring of the abdomen. “The latter, as 
well as thofe that fucceed it, detach on each 
fide a long flender nerve which paffes un- 
der the mufcular fibres, precifely in the fame 
manner as the threads of the woof pafs through 
the warp in cloth. Their direction i is complete- 
ly tranfverfe. 

The fifth ganglion does not differ from the 
preceding. itis prolonged into a fingle cord, 
upon which we can ftill very diftinaly perceive 
the longitudinal furrow. It is fituated in the 
middle part of the third ring of the abdomen. 

The fixth ganglion is, in every refpect, fimi- 


Jar to the sa ig le 3 it Is prier in the middle 


-of the fourth ring. 
Finally, the feventh and laft Mtb iow: is much 
larger than thofe that precede it in the abdo- 
men. It is of an oval form, and fituated upon 
the lunula that terminates the fifth abdominal 
ring pofteriorly. Befides the nerves intended — 
for the mufcles of the fifth ring, which are de- 
tached from this ganglion in two diftinét parts, 
it produces four other pairs pofteriorly. Thefe » 
nerves appear to be diftributed to the parts of 
‘generation, and to the mufcles of the laft abdo- 
minal rings, which, in the female, are Reese 
| like a tail to affift in laying eggs. 
À A Si E. Neu- 
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E. Neuroptera. 


The infects with naked wings, that is to fay, 
the Hymenoptera, Neuroptera, and Diptera, 
which have frequently very large eyes, have alfo 
the optic nerves of a proportional fize. This is 
particularly obfervable in the dragon flies. Their 
brain is formed of two very fmall lobes; but 
_ their optic nerves are dilated into the form of 
two large plates, which have the figure of a kid- 
ney, and which is fpread upon all the inner fur. 
face of the eye next the head. The remainder of 
their medullary cord is exceedingly flender, and 
furnifhed with twelve or thirteen fmall ganglia, 
the laft of which is, as ufual, connected with the 
parts of generation, 


ps a: Sage ans 


he brain of the dee is fmall, and divided into 

four lobes. It produces immediately the nerves 
which are diftributed to the different parts of 
the mouth, and the two large optic nerves which 
are dilated and applied behind each eye asin 
the dragon fies, There are afterwards feven 
ganglia, three of which are in the corfelet, and 
four in the abdomen. ‘The nerves of the laft 
chiefly fupply the parts of generation. 


G. Diptera, 

The apiform fly (mufea tenax, Lin.) has a fmall 
brain, formed of two lobes, which are. fituated 
| | very 
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very clofe together, but diftinguifhed by a lon. 

gitudinal furrow ; the anterior part produces a 
- large nerve, which is afterwards diftributed to 
_ the antennæ and the probofcis. 

The optic nervesare very thick, cylindrical, 
and equal in diameter to the length of the brain, ~ 
on the lateral parts of which they reft; they 
terminate at their extremity in a very large bulb, 
which correfponds to the breadth of the eye. 

The firft ganglion of the medulla is produced 
by two cords, which come from the pofterior 
part of the brain, and embrace the œfophagus 
“as a collar; it is very flender, and fituated in 
the breaft; it furnifhes a pair of filaments to 
the mufclés of the anterior feet, 

The fecond and the following ganglia, in all 
three in number, are united to each other merely 
by a fingle cord. The laft ganglion is one half 
larger than that which precedes it. Pofteriorly 
it produces eight or nine filaments, which are 
intended for the parts near the anus; the firft 
of the three is fituated in the breaft, where it. 
furnifhes nerves for the mufcles of the wings 
and the feet; the other two ganglia are in the 
abdomen; the laft but one is placed above the 
union of the third ring with the fourth; and 
the laft on the interior and inferior edge of the 
fifth ring. : | 

In the bortét-fy (afilus crabroniformis) we 
__ alfo obferve a fingle cord uniting the abdomina! 

ge which are fix in number, 


Aa4 The 
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“The brain is fimilar to that of the Syrphus; 
but the bulbs, formed: by the optic nerves, are 
{till broader, in proportion to the extent of the — 
eyes they have to inveft. 


H. Guathaptera. 


In the grext fcolopendra (fcolopendra morfitans ) 
the brain has a very fingular form: it is, as 
ufual, compofed of two lobes, which are al- 
moft fpherical ; it produces laterally the optic 
nerves, which are very fhort, and may be ob- 
ferved to divide long before they reach the eye. 
The filaments are four in number; but two 
nerves arife anteriorly, which are fo very thick, 
that they appear a part of the brain, to which 
they are equal in diameter. Thefe ‘nerves are 
particularly intended for the antennæ, into» 
which we obferve them enter, and in which they 
may be followed, on account of db mag 
tude. 

The two cords hich cbr the y 
‘proceed directly downward, and form a large | 
ganglion at the union of the firft ring with the 
head. The firft ganglion produces two nerves 
pofteriorly, and feveral towards the fides. A 
ganglion, precifely of the fame fhape, is placed 
above each of the articulations: thus there are, 
‘in all, twenty-four very diftin& ganglia; the 
Jaft of all is {malleft, neareft the preceding, and 
feems to float in the abdomen; each detaches 

6 | nie three $ 
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three pair of nerves ; one which afcends towards 
 thehead, a fecond which runs tranfverfely ; both 
_ thefeare diftributed to the mufcles of the ab- 
domen : the third defcends, and then proceeds 
‘backward and upward; it furnifhes filaments to 
the lateral mufcles, and to thofe of the back, 


ARTICLE VII. 


Brain and Né erves of Worms. 


Some genera of worms prefent a very diftinct 


nervous fyftem, organized nearly like that of 
the Cruftacea and infects... In others, however, 
that fyftem becomes fo obfcure, that we can 
fcarcely recognize its exiftence. *Thus the 
clafs of worms which, in feveral of its genera, 
ranks above infects, anh refpect to the organs 
of circulation, is reduced almoft to a level with 
the zoophytes, when confidered with regard to 
-the organs of fenfation. 


A In the Aphrodita Aculeata. | 
The nervous fyftem is very diftinét in this 
animal. Immediately behind the tentacula, fi- 
tuated above the mouth, we obferve a large 
nervous ganglion, which is the brain; it has 


the form of a heart, the broadeft and-bilobed 


-part of which is directed backward : The point. 


ed 


| HS 
362: L. XI. Nerves or INVERTEBRAL ANIMALS. 


ed and anterior part produces two fmall fila- 
ments for the tentacula; and the lateral parts 
fome other filaments, which are ftill more flen- 
der for the parietes of the mouth. This gan- 
glion is fituated immediately above the origin 
of the cefophagus. 

The two cords which arife from the brain, 
and form the collar, are very long and delicate ; 
they gradually increafe in thicknefs, as they 
approach the point of their union. Each then 
_ produces a large filament, which we fhall call 
the recurrent nerve; thefe nerves are very dif- 
tind; they are direéted forward towards the 
part where the œfophagus, which is very fhort, 
joins the ftomach; they may be eafily followed 
by the naked eye to the lateral parts of that 
vifcus, whichis very long and mufcular; before 
they reach the inteftines that follow the ftomach, 
they fwell into a» ganglion, which produces a 
great number of nervous fibrils. 

The two nerves df the collar produce a very 
large ganglion at their union; it is bifurcated 
anteriorly, and fituated immediately behind the 
mouth, and above the cefophagus ; it is the an. 
terior extremity of the chief nervous cord. We 
do not obferve any filaments proceeding from 
it. To this firft ganglion another fucceeds, 
which ts diftinguithed from it by only a fmall 
contraction; the latter produces two nervous 
filaments, which go forwards into the mufcles 
of the abdomen, A feries of ganglia, the {paces 

2 | _ between 
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Lotobe i which are confiderably greater, after. : 
wards fucceed ; each of thefe fends off fix nerves, 
three on a fide, which are loft in the mufcles. 
Thefe ganglia are twelve in number. 

The nervous cord which fucceeds, and which 
occupies the pofterior third of the body, no 
longer exhibits any apparent enlargement ; but 
pairs of nerves are ftill detached at certain 
_{paces. Finally, this cord may be magia to 
the extremity of the body. 


9. In the Leeches, 


The nervous fyftem is a longitudinal cord, 
_compofed of twenty-three ganglia. 

The firft is fituated above the cefophagus ; it 
is {mall and rounded ; anteriorly it produces 
two flender filaments, which proceed above the 
difk of the mouth. The lateral parts furnifh a 
thick pair of nerves, that form a collar round 
the œfophagus, as they proceed downward, and 
unite at the fecond ganglion. | 

This ganglion is of a triangular nue it 
"appears to be formed by the union of two tu- 
bercles. Two of thefe angles are anterior and 
. lateral; they receive the nerves that proceed | 
from the firft ganglion. The other is pofterior; 
it is prolonged into a nerve rather more than 
half a line long, which produces the third gan- 
glion: the anterior part of the triangular gan- 
glion which we defcribe, detaches two {mall 
| pay à nerves 
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nerves that are loft on the cefophagus, around 
the mouth. 

The nine fucceeding ganglia are precifely of 
te fame form, and produce each two pair of 
nerves; they differ only in the greater or lefs 
diftznce at which gla are ion with refpect 
to each other. 

* The third, as we have obferved, is very near 
the fecond. The three following are at the dif- 
tance of nearly a line and a half: but thofe 
which fucceed, from the feventhtothe twentieth, 
are at the diftance of three or four lines: finally, 
the three laft are very clofe together. : an 

All thefe ganglia are fituated longitudinally 
below the inteftinal canal, to which they fur- 
nifh, from their fuperior furface, a number of 
nervous filaments ; they produce on each fide 
two nerves, which pafs into the longitudinal 
-and tranfverfe mufcles, in the fubftance of which 
they are loft. Thefe nerves run in oppofite di- 
rections, fo that they rae the figure of 
an X. 

- The coat of thefe nerves is black, and very. 
folid: on this account, before the parts have 
been immerfed in alcohol, the nerves aoe 
_likea fyftem of veffels. 


3. In the Earth Wi orm, 


* The nervous cord derives its origin from a 


ganglion fituated above the cefophapilitts ‘this 
: ganglion 


Va 
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ganglion is formed of two clofe, but very dif- 


tinct tubercles; it produces a pair of {mall 


$ 


_merves, which proceed to the parietes of the 


mouth, and two large cords, which embrace the 
œfophagus i in the form of a collar ; thefe unite 


_ to form the nervous cord, the origin of which, 


therefore, appears bifurcatéd. Three pair of 
{mall nerves are detached at this place; one 
from the cord itfelf, and the others from its la- 


teral parts. They all proceed into the mufcles 


of the mouth. i 
The nervous trunk is continued to the anus, : 
along the inferior part of the inteftine ; its fize 
is not fenfibly diminifhed, and the contractions 
are not’ very remarkable: there are, therefore, | 
no real ganglia. ere ; 
A pair of nerves arifes between each of the 


_gings of the body ; thefe nerves pafs under the 


longitudinal mufcles, and difappear between 
them and the fkin. 
When the nervous cord reaches the anus, it 


terminates by forming a plexus, which is loft. 


on the parietes of that aperture. 


_. 4. In the Gordius Argillaceus. 


There is only a fingle nervous cord in this 
animal, fimilar to that of the earth worm, but. 
its contractions are ftill lefs apparent. 


. In the N erets and Terebella. 


“In tx animals we find, within the fkin of 
the 
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the belly, a longitudinal cord, which may be 
regarded as nervous: it has as many contrac- 
tions as there are rings in the body. We have 
obferved no nervous HIMnen proceeding from 
this cord. 


6. Zi the Bek Worm, (Lumbricus Marinus Lin.) 

‘Which, by its external characters, approaches 
nearer to the nereis than the lumbricus. The 
nervous fyftem is the fame as in the nereides, 
but the cord gradually increafes in thicknefs 
towards the middle of the ne where it is 
much more diftinct. 


7. In the Afcaris Lumbricoides of Man and 

| the Horfe. 

This animal appears to have two nervous 
cords; they are obfervable throughout the 
whole length of the body, on the lateral aco 
of the abdomen. 

They unite above the cefophagus exactly at 
its origin on the mouth; they are very flender, 
and produce no remarkable ganglion ; they are 
fmaller at their origin than towards their extre- 
mity, that is to fay, towards the anus; but they 
are equal, and precifely fimilar to each other 
with refpect to their different parts. We:at 
firft obferve fome fmall granular points, which 
enlarge in proportion as the nerve defcends. : 
When it has reached the middle of the body 
longitudinally, it forms fquare ganglia, at a 

. fhort 
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_fhort diftance from each other. Laftly, towards 
the termination, for the length of nearly fix 
lines, the nerve becomes more and more flender, 
and ends in a very fmall filament, which unites 
with that of the other fide. 

The details into which we have entered in 
Articles IV. V. VI. and VII. of this Lecture, 
evidently demonftrate that there exifts an ana- 
logy in the organization of the nervous fyftem 
of the three claffes of Cruftacea, Infects, and 
Worms, no lefs ftriking than that which pre- 
vails in the external forms, in the difpofition 
of the mufcles, and in the fingular divifion, 
into a feries of rings or fegments, which we ob- 
ferve in thofe animals. This analogy muft pre- 
vent us from eftablifhing, between thefe three 
claffes, limits equally diftinét with thofe that 
fubfift between them and the Mollufca. 

_ The uniform diftribution of nearly equal gan- 
glia upon a cord, extending throughout the 
. whole length of the body, feems defigned to 
furnifh each fegment with a brain peculiar to 
itfelf. Thus we are gradually conducted to that 
general diffufion of the medullary fubftance 
which takes place in zoophytes. 


ARTI-<« 
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ARTICLE VIIX. 


Of Animals, in wehich no diftin Nervous St tem’ 
has yet been difcovered. 


W = do not include, ‘in this eam, the ani-: 


mals of the clafs of Worms, or the Mollufca, , 


in which the minutenefs or foftnefs of the parts ) 
have not yet permitted us to trace the: nervous 
fyftem. Analogy will not allow us to doubt: 
its exiftence, when the parts, which accompany 


? 


it, uniformly exift.. Thus the flukes (fafciola) 


pofed to have nerves, though we have Pichentee 
been unable to demiontttae, them. . 


- having veffels, or liver, &c. muft alfo be fup-. | 


3 


We even doubt not the exiftence of a nervous. 


fy tem in feveral inteftinal worms, particularly 


fuppofe to have a medulla nearly fimilar to that 
we have defcribed in the large afcarides. It is: 
found in the gordius. Why “Should -it not exift 
in the echinorbinchus, firong ylus, &c. &c. ?. 
But there are animals in which analogy willy 


thofe which have a cylindrical form, which we: 


not ferve us, and to whieh we cannot attribute 


a nervous fyftem, unlefs we diftin@ly obferve 
it; thefe are fome inteftinal worms, very dif- | 


ferent in form from thofe: we have mentioned, 

and the greater part of zoophites. 
‘We fhall examine fome of them. 3 
2 | 1. In 
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1. In the Sea Stars, (Afterias.) 

Thefe animals have parts which may be re- 
garded as very fimilar to nerves; but galvanic 
experiments ought to be made on living in- 
_ dividuals, to prove completely their nature. 
Round the œfophagus we obferve a girth of a 
foft whitifh fubftance, which produces ren fila- 
ments, two to each of the branches, which form 
- thé body of the flar; the two filaments belong- 
ing to éach branch having arrived at the bafe 
of the offeous andarticulated ftalk, which ferves 
_ for the principal fupport of thé animal, unite 
to form a fhort cord, which extends diredty 
from the one to the other; they afterwards both 
continue along the ftalk to the extremity of the 
branch, diminifhing always in thicknéfs. At 
the placé where they are united, each produces 
a fafciculus of filaments, which are diftributed 
to the ftomach, which, in thefe animals, is fi- 
tuatéd in the midft of the body, USE ERA the | 
fivé branchés. 

The appearance of all thefe filaments ig ra 
ther tendinous than nérvous, and that circum- 
ftance has hitherto chiefly prevented us from 
forming a decided opinion of their nature. — 


2. In the Holothuria. 


In the Holothuria, properly fo called, among 
which wé do not include either the thalia, or — 
| thé holétburia phyfalus of ELinnæus, we find 
Vo. Il. Bes fome= | 


370 L. XI. Nerves or INVERTEBRAL ANIMALS. 


fomething fimilar to what we have defcribed in 
the fea ftar, but the appearance of the cord is 
much more nervous, and this we confider a 
ftrong confirmation of our conjectures. — 

The parts of which we {peak appear moft 
diftin@ly in the fpecies of holothuria, which 
have five longitudinal pairs of mufcles, as the 
priapus and the pentaëza. Between the two muf- 
cles which compofe each pair, there is extended 
a white cord, flightly ferpentine, and marked by 
tranfverfe rings, precifely like common nerves. 
The five cords enlarge as they proceed towards 
the œfophagus, where it a heel to us they 
unite to furround that canal. 


3. In the Sipunculus. 

 Thefe are more fimilar to the holothuria 
than to any other animal, though naturalifts 
have hitherto placed them next the Lumbricus; 
they have only a fingle whitifh cord, but it 
completely refembles. thofe of the holothuria, 
and it proceeds in the fame manner to embrace 
the œfophagus by its anterior extremity. int 

If thefe obfervations apply to real nerves, it 
will be neceflary to feparate the echinodermata : 
from the other zoophytes, and eftablith them as 
a diftingt clafs. 


À. Ta the Sea cites ( Echinus Marinus. ). | 


We have not obferved. in thefe animals any 
thing that. refembles nerves, but analogy will 
6 | not 
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not permit us.to feparate them from, the. fea 3 
ftars and holothuria. )One-fpecies of this genus — 
has. been formerly. Ne BIDPEHT E RAY the. co= 
Tiaceous. ATEN: | 6. L 


G 


5. qi n the Aainia and the Meduja. 


© Thefe animals form, in the clafs of zoophytes, | 
a fecond family, which approaches pretty near 
to the preceding, and particularly to the genus 
holothuria, with refpect to the arrangement of 
the parts ; but it is impoffible to DA any 
ee in them like nerves. | 


Ta she Polos ciel dete, CHE N. 


With refpect to thefe and the neighbouring 
genera, which form, with the animals of the 
coral kind, the third and the moft fimple fa- 
mily of zoophyta, we have already had oc¢afion 
feveral times to obferve, that we difcover. in 
their bodies only a gelatinous and homogeneous. 
pulp, which exhibits no apparent organization. 
- Ail thefe animals have however very diftinét 
fenfations: their fenfe of touch is very delicate; 
they not only perceive the motions which agi- 
tate the water in which they live, but they com- 
pletely feel the degrees of heat and light. The 
expanfion of the actiniz correfponds precifely 
to the ferenity of the atmofphere. The hydra 
perceives very diftinctly the prefence of light ; 
it prefers it, and conftantly turns towards it. 

_ The microfcopic animals appear to approach, 
| B BQ in 


” 4 } ‘ fs P 
372 L.XI. Nerves of INVERTEBRAL ANIMALS, 


in fomé meäfüré, the nature of polyps, by their 
uniform and gelatinous ftru@ure. ‘There are 
fome, however, in which we obferve a moré 
complicated organization, and feveral kinds of 
. internal vifcera ; but it will be readily imagined. 

that we have not évén thought of afcertaining 
whether they poffefs a nervous fyftem. 
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 LÉCTURE TWELFTH. 


Or THE ORGAN OF SIGHT, OR OF THE Ere. 


ARTICLE I. | 
General Idea of Vifon. 


By fight we diftinguifh the quantity, the co — 
lour, and the direction of the luminous rays _ 
which ftrike our eye. The difference of colours ~ 
marks the limits of bodies in height and 


breadth ; and the difference in the intenfity of _ 


light, joined to the experience acquired by the 
fenfe of touch, enables us to recognize their 
cavities and inequalities. Laftly, from the di- 
rection of the rays, we form an opinion as to 
the line in which thefe bodies are firuated. 

We cannot obtain | an immediate | Knowledge 
of real diftance by fight only. We muft in this 
cafe alfo avail ourfelves of the experience ac 
quired from the fenfe of feeling, and judge of 
the diftance of objects, according to their known | 
magnitude, compared with their apparent mag. 


_ nitude and degree of illumination. 


As vifion can only immediately afford ideas 
BB3 ‘ of 


“374 — Lect. XII. Or rue Eve. 


of the quantity, quality, and motions of the — 
rays of light, we are fubject to Hs erroneous 
-conclufions with refpect to the objects from 
which thefe rays proceed. Thus rays reflected 
by a mirror, exhibit objects in a direction in 
which they do not exift. Rays refracted by 
glaffes, change the apparent magnitude of bo- 
dies: when wé Know not the real fize of an 
object, we are deceived with refpect to its dif- 
tance, and vice verfa: a very luminous body 
appears neareft to us, when thofe which are be- 
tween us and it are in the fhade, &c. &c. 
Rays do not excite any fenfation, unlefs they 
fall upon a nervous membrane of the eye, called 
the retina ; and they communicate no fenfation 
conformable to the body which tranfmits them, 
unlefs they fall upon the retina precifely in the 
order in which they are detached from that bo- 
dy. To produce this effect it is neceffary that 
all the rays which proceed from any one point 
of a body, fhould be collected in one point of 
the retina, and that all the points of union thus 
formed fhould be difpofed in the fame manner 
as in the body of which they form the image. 
This neceffity is a matter of fimple experi- : 
ence; for it is eafy to conceive that we are no. 
better acquainted with the intimate nature of 
fight, than with that of all the other fenfes, and 
that we fhall never be able to learn why thefe 
: are the conditions of the ideas it procures us. 
ae which Proceed ns any point, necef~ 
farily 
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; farily Here as _ they advance, and there. 
fore cannot re-unite in another point unlefs 
they are refracted by fome tranfparent body 
through which they pafs. This takes place in 
the eye, in the fame manner as in the optical in- 
ftrument called a camera obfcura. The eye is 
perforated by a hole named pupil, behind which 
there is a tranfparent body of a lenticular form 
called cry/talline, more denfe than the medium 
in which the animal exifts, and than the other 
fluids contained in the eye. The cone of rays 
which proceeds from any luminous point to the 
pupil, forms, after pafling through the cryftal- 
Jine, another cone, the apex of which falls upon 
_ the‘retina. Thefe two cones have their axes” 
almoft ina ftraight line. That which is per- 
pendicular to the middle of the ery aline pro- - 
‘ceeds directly to the bottom of the eye; that 
which comes from above, falls inferiorly ; that 
of the left proceeds to the right, and fo on 
with refpect to the others. Thus an inverted 
image of the object is formed onthe retina; but 
as we judge of the fituation of each luminous 
point by the rays it tran{mits, it follows that we 
muft fee bodies, as we really do fee. ante in 
their proper pofition. _ 74 

If the rays were parallel, Sen nauld unite in 
- the point which is called, in Dioptrics, the focus 
of parallel rays ;-but as thofe which come froma 
point, the diftance of which is finite, diverge, 


ia they unite ina point a little miore removed from 


BB4 the 


376 Lect. XII, Or-rue Eye. 


the cryftalline than this focus; and as thofe 
which proceed from a very near point, diverge 
ftill farther, they alfo unite ftill more remotely. 

A particular eye therefore fees diftinétly only 
objects placed at a certain diftance. If its cryf- 
talline has much refractile power, that is to 
fay, if it is very denfe and very convex; or, if 


its retina is removed from the cryftalline, it 


can only diftinguifh near objects : if its cryf- 
‘talline is flat and lefs denfe, or its retina too 
clofe to the cryftalline, it will any ren 
diftant objects, 


This produces different extents of fight in one 


man compared with another, and ftill greater. 


differences in the various kinds of animals. 
The fame man may, with fome attention, 
diftinguifh the fame object at different diftances, 
the limits of which may be affigned with refpect 
to each individual.—Certain animals can dif- 
cern objects, the diftances of which are extreme- 
ly variable. Birds,’ for example, perceive their 


prey from immenfe heights in the air, and ftill 


retain itin view until ial feizeit: it muft follow 
therefore, that the eye is capable of changing 


the pofition of its parts, by approximating and’ 


removing the retina with refpect to the cryftal- 
line; or that it is capable of augmenting its re- 


fractile power by increafing the convexity of nas ms 
fome of its tranfparent parts; or finally, that;in 


viewing very near objects, | it. only admits the 
rays-Which are neareft to the axis, and which 
ey | Pree, ALE 


‘Art, I. Or Vision. = 9377 


- are confequently the leaft diverging. We fhall” 
point out hereafter the means by which each of 
thefe changes is fuppofed to take place. None 
of thefe means however completely refolve the 
problem. Perhaps the limits of diftin@ vifion 
are much more confined than we imagine them 
to be; and it is probable that, in many cafes, it 
only appears diftindt,. becaufe it is aflifted by 
the recollection we have of the object. 
- Before the cryftalline there is ufually an hu- 
-mour, called aqueous, equal in denfity to pure | 
water; and behind it there is always another, 
which is much more abundant, and a little more 


 denfe, named the vitreous. The aqueous is only 


wanting in fome animals which live always in 
water. It is fuppofed that the union of thefe 
three bodies, of different denfities, muft produce 
the fame effect as the three objective glaffes in 
achromatic telefcopes, that is to fay, they cor. 
rect the difference of refrangibility in the rays. 
Thefe rays are indeed ufually compound. The 
white confift of feven fimple rays; and as they 
are not all refracted at the fame angle, the 
images formed on the retina would, as in thofe 
| produced by common telefcopes, be bordered 
by an iris, if this difpofition of the three hu- 
mours did not exift. 
bet eyes however, fometimes i what are 
called accidental colours. When the retina is toe 


much fatigued by certain colours, it becomes 


lefs fenfible of them. If we then ‘behold a co- 
| lour 
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lour which admits in its compofition that which 


had fatigued the eye, the latter will ceafe to be 


vifible. 
Thus when we fix the eye on a white fpot, 
and afterwards turn it towards white bodies, we 


_obferve on them a dark fpot of. the fame fhape 


as that to which the eye was firft directed. If 


the fpot on which the eye was fixed was black, 
_ the eye, wherever it turns, will perceive one of a 


lighter colour. If it was red, we obferve a 
greenifh fpot on white bodies; if yellow, a 
bluifh; if green, a reddifh, &c. &c. 

It muft not be forgotten, that the aqueous 
humour has alfo, by its convexity, a great influ- 
ence_on the refraction of rays, tree in . 
animals which live in air. That convexity, 
joined to what is poffeffed by the vitreous, pro- 


bably fupplies the effect of the cryftalline in 
eyes which have undergone the operation of the 
cataract, that is to fay, when the cryftalline 


has been removed on account of its opacity. 

A number of animals can only fee the fame 
object with one eye at atime. Man alfo em- 
ploys only one when he wifhes to fee very dif. 
tinctly. In ordinary vifion, when the images 
fall on the correfponding points of both retinæ, 
and when both eyes are nearly equal, we do not 
diftinguifh thefe feparate images, and we fee 
objects fimple: but if one eye be turned in a 
different direction from the other, or if they be. 
very unequal, we fee double. 

ARTI- 
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Aie IL. 


Of the N umber, Mobilit y, relative Mae onitude, 
Pofition and Direction of he Eyes in different 


Animals. 4 


Aux red-blooded animals, without exception, 
have two moveable eyes placed in the cavities 
of the cranium, called orbits, and compofed of 
the fame effential parts as thofe of man. None 
have either more or lefs. There are merely 
fome apparent exceptions, when the eyes are 
concealed by the fkin, as in the zemni (mus ty- 
pblus), or when the fame eye, having two pupils, 
appears double, as in the fifh called cobitis ana- 
blebs. 

The fame obfervation applies, tothe mollufca 
cephalopoda, or cuttle fib. 

The greater part of the gafteropoda have alfo 
two eyes, but very fmall, and placed either on a 
level with the head, or fi fome of the flefhy and 
moveable tentacula. In fome they are fituated 
at the bafe of thefe tentacula ; in others, at the 
middle or the point, as may be learned from the 
writings of naturalifts. In all this order, only 
the genera clio, /cyllea, and lernea, want the eyes. 

In the mollufca of the order acephala, no ayes 
are found. 

The eyes of inte appear to be of a different 

_nature 
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nature from thofe of the animals we have hi- 
therto mentioned. ‘They are divided into the 
compound or /oagrined, the furface of which, when 
viewed by the microfcope, prefents a multitude 
of tubercles; and the Simple, which prefents 
_ only one tubercle. 

All the coleoptera and the butterflies have only 
two compound, without any fimple eyes. Thefe 
eyes are fometimes divided by a bar, and then 
appear double. This takes place in the water 
fleas; it is faid-that fimple eyes have been obs 
ferved in fome moths. 

The orthoptera, the bemiptera, the pu 
the ueuroptera, and the diptera, have, with fome 
exceptions, two compound eyes, and three fim- 
ple, placed between the former. Among the 
exceptions are the ephemere and the phryganeae, 
which have two fimple eyes exceedingly large 
in fome fpecies of the firft genus ; and the he 
merobii and lion-ants, which Rue only two fim- 
ple eyes. 

All winged ‘fees have compound eyes. 

Among thofe that want wings fome have them 
compound, as the oui/ci; others have them fim-. 
ple, viz. the phalangii, four; the /piders and 
fcorpions, fix or eight; the julus and /colopendra, 
a confiderable number ; laftly, others, as the 
Jepifina apd the limulus, have them of both kinds. 

Cray-ffh have almoft all their eyes rempeuns, 
‘and placed on moveable peduncles. 


‘The larvæ of infects, which undergo a femi- 
meta- 


- 
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métamorphofs, have their eyes fimilar to thofe 
of the perfect infects, but the larvæ of infects 
that are Completely metamorphofed, always have 
' fimple éyés, which vary greatly as to number 
in the different fpecies. The caterpillars, for 
example, Have fix on each fide. The fal/e ca- 
terpillars, ot lafVæ of the /uw flies, have only 
two: thofe of the d¢es, fratyomes,; &c. have the 
fame number. Several of the latve which un- 
dergo a complete DRE have nov ses 
at all. 

Aninfinite SE mber of the? Chhnatons sis 
be made, refpecting the form, pofition, and di- 
rection of the eyés of infects, and of their larvæ, 
and on the effects thereby produced on their 
vifion; but as thefe circumftances are external 
appearances, we fhall leave the defcription of 
them to naturalifts.—See Article XIII. 

. Among the articulated worms, there are fome- 
times found fmall tubercles, which have been 
regarded as fimple eyes, in confequence of their 
tefemblancé to thofe of infects. Some /eeéhes 
have two, four, fix, or eight. In fome of the 
nereides we find two. of fout. In fome #aides 
only two, &c. | 
. No parts that can be eortipared. to eyes, have 
hitherto been obferved in any zoophyte.. 
The eyes are always fituated in the head, ex- 
cept in fome infécts that havé no wings, in which 
the head is confounded with the corfelet, that 
is to i: in the Spider, do frorpion, &c. 
The 
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The relative magnitude of the eye varies, 
without any relation to the claffes, or even to. 
the natural genera.. Large animals, however, 
have, in general, the eye proportionally fmall-: 


this is obfervable in the Cetacea, and in the — 


elephant, rhinoceros, and hippopotamus. 
It isalfo very {mallin the ahimals that live’ 
conftantly under ground, as the moles, Serewss 
mole-rats, and fome field-mice. 

The frugivorous mammalia, that RAS trees, 
have in general the eye large, as the makis, 
Squirrels, dormice, Sc. 

A very large eye moft commonly indicates 
that the animal can fee in the dark. Bats 
form no exception to this rule, becaufe it ap- 
pears that they are not directed by their fight in 
flying, as we fhall icy when we treat of the 
fenfe of feeling. 

+ Almoft all Athen Baek triers, eyes ; ‘Haubelets | 
becaufe they live in a edits which is more 
obfcure than the atmofphere. | 

The cephalopodous mollufca have thebs very 
large, particularly the calmar: on the contrary, 
An fuch of the Gafteropoda as poñlefs eyes, the 
are fcarcely vifible. | 

If we examine all the chagrined and Smooth 
eyes of infects, we will find that they prefent 
larger ocular furfaces to the light, than any 
animal of the other claffes, Ehoneh each page 
cular eye is very {mall. 

The eyes of man and monkies are directed 

forward. 


ai 


À 
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forward. The tarfier (Lemur tarfius Pall. Di- 
delphis macrotarfus Gmel.) is of all the Mam- 
malia that in which the eyes are fituated neareft 
each other. 

In the other quadeupeds the eyes are always 
more feparate, and fituated towards the fides. 
‘They are directed a little downward in the 
Cetacea. In birds their pofition is lateral, ex- 
cept in the owls, in which they look forwards as 
in man. 

In all reptiles they are on the fides of the 
head .. 

Fifhes vary eat with refpect to the pofi.. 
tion of the eyes. Some have them turned 
ftraight upward, as in the far-gaxer ; in others 
_ they are directed obliquely, as in the callyonymus 
and the ray. Some have them both fituated on 
the fame fide of the body, as the plearoneGes. 
In the greater number of fifhes, however, the 
Ags are placed laterally. 

_» All animals, in which the fituation of ae 
organs is perfectly lateral, can contemplate ob 
Jess only with one eye at a time. 
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ARTICLE III. 


Of the entire Figure of the Globe of the Eye; 
of the Form and Proportion of its Chambers ; 
and of the nr aty of its a Parts. : 


Berors we proceed | to confider the éye as a 
dioptric inftrument, it is of importance. to ac-. 
quire a knowledge of the cireumftarices: which 
may detérminé the general : effect that organ 
produces. Thefe confift in the forms, propor- 
tions, and denfity of the cryftalline lens, and of 
the two Moon which accompany it. 


A. Form. | 


Thé general form of the eye depérids on the 
nature of thé medium, in which the animal it 
belongs to exifts. It is almioft fpherical in man, 
and in the quadrupeds that live on the furface 
of the earth; that is to fay, in the loweft and 
moft denfe part of the atmofphiere. The cornea . 
forms a flight projection at its anterior part, "be- 
caufe its convexity is the portion of a fphere, : 
which is fmaller than that of the reft of the eye; 
this difference, however, is not apparent in the 
porcupine, opoffum, &c. The globe is in ge- 

pec à neral 
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neral a little more convex anteriorly, than pof- 
memerly Fi As pels 
In Fifhes, and the Cetacea, which inhabit 
the water, the flatnefs of the anterior part of the 
eye is much more confiderable. Indeed, in a 
great number of fifhes, the eye reprefents a 
femi-{phere, the plane part of which is forward, 
and the convex backward. In the ray, the fu- 
perior part is alfo flattened, fo that the eye ap- 


* To afcertain with ftill more precifion how far the globe of 
the eye approaches to, or departs from a true fphere, we may 
forma table of the proportion of its axis to the tranfverfe 
diameter, in the following manner : | 
and | Axis, Tranfverfe 


% . ) | _ diameter. 
a ali ay lage at Te Ne ae ar wlohe ARE: VO DORE | 
CE MORT SE ao Rar EME Ent et RER 187: 136 
MIO. ie fags, elo NERO The fame. 
BPs oid sans D ROM ara PGA an Gis filetala, eM 2 
On, GO PR co An CR PARUS CNE 1 1 RENE" à | 
PAO se A LPS EDR He AU 24 : +25 
Whale. (meafured ira) PEACE Re GATE 
Porpoife ( mestnred externally)... .... pees AR RY 
PAP UEE et sn RBS, Wil de eee ss Ages aire Se 12 
ture vai) atte WL hoo Agta ate Aas ek CLO 
DRE LS ARE PR 4 cr RENTREE D cca 4 : 5 


As fome eyes depart from the circular form, in their fection 

from right to left, we might alfo form a table of the.proportion 

- of their vertical diameter, or height, to their tranfverfe diamos 
_ ter, or breadth. The following are two examples : 


The height 4 is to the breadth— | | 
In the ox, BS 6 ose BEL ea ew alle © RAS e . 87:88 
Ih the tay) QS 4%, 20e en ee ed ns T0 8 
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pears like a quarter of a fphere, divided by two 
great circles, perpendicular to each other. Some 
fifhes, particularly the gadus Jota ‘Lin. form ex- 
‘céptions to this si ane Vastiea ea the cornea 
ni convex. ie iit 

In birds, which are ise more or lefs ele. 
basen in the atmofphere, the eye departs from 
the fpherical form, in a direction contrary to 
that of fifhes. On its anterior part, which is 
fometimes flat, fometimes in the form of a 
‘truncated cone, a fhort cylinder is engrafted : 
this cylinder is terminated by a cornea, which 
is very convex, and fometimes completely he- 
mifpherical, but which always belongs .to a 
-much fmaller cerere than the bee con- 
vexity. . 

“In owls, in particular, the conical part is moft 
confiderable ; its axis is double that of the pof- 
terior part; but in the other birds, the cone is 
commonly very flat. In the re its axis is 
one half of that of the pofterior anh or the 
" fegment of the fphere. 

. This difference in the eves of the three claf- 
te depends on the DO denfity of the 
media the. animals inhabit, compared to that of 
- the aqueous humour of the eye. As this hu- 
-mour is equal in denfity to water, it cannot re- 
fract rays in that medium, and would there- 
fore be of no ufe to fifhes. Thus we find, ei- 
ther that-it does not exift at all-in thefe animals, 
or chat they st it in a very staat quantity. 
YA] md OR Re Dy 
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In air which js very much orarefied, as that in 
| which birds fly, the refrangibility of the aqueous 
humour i is confiderable. Ir is therefore abun- 
dant-inthém, and.prefents a yery convex fur: 
face.  Quadrupeds occupy a middie place be- 


tween ‘thefe two claffes, both with refpect to 


the ftructure of their eye, and the medium they 
inhabit. The aqueous humour i is entirely want 
ing in the cutlesfifhess vat 

The convexity. of the cryftalline lens is inan 
inverfe proportion to that of the cornea; and 
confequently its thicknefs béars an-inver fe ratid . 
to that of the aqueous humour. 

The cryftalline of fifhes is almoft tir 
and fometimes even perfectly fo; it projects 
through the pupil, and leaves fcarce any fpace 
for the aqueous humour. We alfo find the 
convexity of the cryftalline very great in the 
_ Cetacea, and in fome quadrupeds, and birds that. 

dive frequently, as as Jeals, cormorants, &c: It is 
likewife very convex in reptiles. 

The form of the cryftalline in birds, is ‘hae 
of a flat. lens. In the Mammalia i it is more con- 


SUR NU ee, ee ee a ee ie a ae 


_of two dip, ofa Fives the eames of. 
which a. belongs to a. na fphere * 
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oy The following table of: che: proportion uf she axis to the 
diameter, affords an opportunity: of comparing the convexities 
of different eryftaliines. hi is founded A on the obfervas 
tions 
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its dimenfions and proportions are not entirely 
-conftant in each fpecies ; it is generally more 
convex in young fubjects than in old. 

_Itis obvious that this convexity of the cryf- 


tions of Petit, (Memoires de l’Academie des Sciences, 1727) 


and partly on our own. ; \ 
The axis is to the diameter — 
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lita: is capable of fupplying the deficiency of 


that. of the cornea. In animals which have 


the cornea convex, when the already conver- 


ging rays arrive at the cryftalline, it is not necef- 


fary that they fhould be greatly approximated 
by that lens: the contrary is the cafe in thofe 
which have the cornea gt. | i 


B. Proportions. 


To afcertain the fpace occupied by the cryf- 
talline, and the two humours, the eyes muft be 
congealed, and divided in that ftate by a plane 
paffing through their axis. This experiment 18, 
however, attended by the inconvenience of pro- 


ducing an unequal dilatation in the different _ 
parts of the eye;, but it enables us to difcover . 


that the cryftalline occupies léeaft {pace in the 
human eye, and moft in that of fifhes. | 
The portion of the axis occupied by each of 
the three parts of the eye, may be reprefented 
by the following fractions ; the length of the 
axis being confidered the unit: = ss 


_ Aqueous Cryftalline Vitreous 
humour. umour. 


4 
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ft would be alfo intérefting to learn the pro. 
portion of the total fpace occupied by each of 
thefe tranfparent parts. Among the mammi- 
ferous animals, the eye of man has the vitreous 
humour moft abundant; it is twenty times 
greater than the aqueous: in thé ox, it is ten 
times; and in the meee nine times greater. 


If the ere table, given by Monro, of 
the fpecific gravity of the different tranfparent 
parts of the eye in the ox and the cod be correct, 
we may canclude that the differences with re- 
{pect to denfity between the mammalia and fithes 
are not confiderable. Difitied Aie is here 
fuippofed’ a thoufand, à | 

SPECIFIC | GRAV ITY. F 
“In the Ox. di the Cod. 


Of the aqueous humour DANS TU Ta ire 1000 
Of the vitreous A ou GUN ATEN AR 1016..,.....4... L013" 
Of the whole rs nr AE NA ATTENTION 
OF ite external park ss dnonhinint. i POTOLA at MAG 


Of MES nÜCIEMBy asset fd bide bide de bts dust sa} 16Oesssenssqn0el 200 
. It fhould be remarked, however, that the 
power of refraction is greater than the denfity | 
indicates, in confequence of the partly inflam- 
sable nature of the humours of the eye, It ig 
alfo poffible that thefe humours contain more 
inflammable parts in fome fpecies than in others, — 
and that their réfrangibility cannot, theréfore, 
be Peter in the FAQ of their denfity. 

D. Con- 


. Art. ID, Form or tat Exe,: &c. 39h 


| i ot tha is bE sl er abot 


The cry ftalline is hardett 3 in che a) vide in 
which it is moft convex. The human cryftalline 
is one of the fofteft : that of the other mam: 
miferous animals and birds may be eafily bruifed ; 

its middle part is, however, hard. In» fifhes, 
that part forms a nucleus, which cannot be di- 
vided without fome difficulty. . The cryftalline 
is alfo very hard inthe cuttle-ff: its. saint xe 
increafes with age in all animals. 
The external and fofteft parts of the. A 
“line are alfo the leaft denfe; it is probable that 
this difpofition prevents that reflection’ of the 
rays which would in a certain degree take 
place, were they fuddenly tranfmitted through 
three different media; this happens in the paf: 
fage of the rays, through the objective glafles 
of the achromatic telefcope; and the: milky 
cloud which refults from thefé repeated reflec. 
tions, is one of the NRA) defeéts of on 
inftrument, — | 
_ Fhe aqueous humour, which is very ÿ fluid in 
- warm-blooded anitnals, is pr and filamen- 
tous in fifhes. ‘ei 

The confiftence of the. vitreous humour is in 
general fimilar to that of the white of an egg: 
as it is contained in cells, it has the appearance 
of a body which is. circumfcribed, and not 
fluid. This has induced a great number of ana- 
tomifts to name it the vitreous body, 

Ne | Cogan The 
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The preceding data are not fufficient to ena- 
ble us to calculate the effect of the eye accu- 
rately. It is alfo necéffary that we fhould know 
the exact length of the radii of the fpheres, to 
which the anterior and pofterior curvatures of 
the cornea and cryftalline belong in each ani- 
mal ; and likewife the length of the axis of the 
aqueous, cryftalline, and vitreous humours. 
Laftly, the refractile power of thefe three tranf- » 
parent bodies FARPAreS with that of diftilled 
water. 

We might Eh determine the focus of salt 
lel rays, and the diftance at which the animal 
can eafily diftinguifh objects. By adding to 
thefe principal points the obfervations we fhall 
prefently make refpetting the means poileffed 
by the different claffes of animals, for changing 
the figure of theireye, we would afcertain the 
Himits of their vifual faculty. | 

But the dimenfions I require are very imper- 
fectly known to us: the following is, however, 
a table of them, drawn up from the writings of 
Petit, Monro, and my own obfervations :— 


Man 
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We are almoft entirely ignorant of the refrac- 
tile power of the three humours. To calculate 
that of the cryftalline, the curvatures of which 
are well known, it is neceflary to meafure at 
what diftance it collects the parallel rays. Ac- 
cording to Monro, in the cryftalline of an ox, 
the radius of the anterior curvature of which 
. was 4% of an inch, and that of the pofterior 35, 
the focus was 33 behind the pofterior furface; 
and in the cryftalline of a cod-fifh, wherethe ra 
dii of the curvatures were :4,:and 33 and a half, 
the focus was only 3, when in the air, and 24 in 
water: but he does not ftate the thicknefs of the 

cryftallines, nor explain what meafure he ufed. 
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‘AAprkéan: Iv. 
Of the Fi up Coat oF the Eye, or the Sclerotica. 


“Ais eh hed covers the whole globe of the 
eye, the anterior part excepted, where it leaves 
a large vacancy, which is filled up by the cornea, 
The. fclerotic determines the fhape of the eye; 
it therefore can be really foft and flexible only 
in animals that have the eye: nearly globular, 
that is to fay, in men and quadrupeds, becaufe 
their fclerotica affumes of itfelf that fhape, in 
confequence | of the nearly uniform refiftance 
made by the fluids contained in the eye to the 
preffure of its coats: but in all animals that 
have the eye more removed from a fpherical 
form, as the Cetacea, fifhes, and birds, that 
membrane is fupported by hard acceflary parts, 
or by a greater folidity of texture, and a more 
confiderable thicknefs. | 
In man, and in moft mammalia, the fclero. 
tica is a whitifh opaque membrane, fomewhat 
foft, moderately thick, and prefenting, at firft 
fight, no apparent organization, It is refolved, 
however, by maceration, into a cellular tex+ 
ture; compofed-of filainents interwoven in every 
direction. This ftructure may be difcovered 
without preparation in the eye of Cetacea, and 
particularly i in that of the whale : in this ani- 
L mal 
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mal the latéral parts of the fclerotica are nearly 
an inch thick, and its bottom nearly an inch 
and a half; the lateral parts are very hard. On 
‘cutting into them, we obferve that their fub- 
ftance cofififts of fibres which havé a tendinous 
appearance, and which form a kind of net-work, 
the mefhes of which contain another fubftance 
of a fungous nature, browner and more flexible 
than thefe fibres: the pofterior part is much 
fofter, becaufe the mefhes are there larger, and 
_ partly filled by an oily fubftance; thefe two 
fubftances, the foft and the hard, are feparated 
in a very abrupt ghia and do not run = dak 
_ dually into each other... , 
The optic nerve paffes through the situe 
portion of the fclerotic, by a ean an inch and 
a half long, the parietes of which are formed 
by the dura-mäter ; and it is very vifible that . 
the white fibres which form the bafe of the 
fclerotic, are fucceffively detached from theex- — 
ternal furface of the dura-mater, of which they 
appear to be an expanfion. This feems to de- 
cide the queftion, whether the fclerotica be a 
continuation of the dura-mater, in favour of 
the ancients, The queftion is; however, very 
dificult of folution in other animals, in which 
thefe two membranes touch only by a very thin 
pertion. : The fclérotic of the porpoife is only 
two of three lines thick, but it prefents the fame 
ftructure as that of the whale. .In the true | 
peerepe this membrane differs in nothing — 
: eflential 
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effential from that of man ; in both it is gene- 
rally thickeft at the anterior part, which is oc- 
cafioned by the tendons of the mufcles of the 
eye being inferted there. 

In the feal the fclerotic is thick anteriorly, 
_and ftill more pofteriorly, but the middle zone 
is thin and flexible. 

The fclerotic of birds is thin, flexible, and 
rather elaftic pofteriorly ; ; it has a bluifh and 
brilliant appearance, but we perceive in it no 
diftinét fibres; it does not receive the optic 
nerve by a fimple hole, but by a canal, which 
paffes obliquely through its fubftance ; its an- 
terior part is divided into two laminæ, the in- 
terval of which receives a circle of {mall thin 
hard oblong bones, which lie over each other 
like tiles, and which give to the- anterior part 
of the edge a great degree of firmnefs, and a 
fixed form. Thefe officula are almoft flat inthe 
greater number of birds, in which they form 
ony an annular difk of little convexity; they 
are flightly arched and concave externally in the 
horned owl, in which they form a fhort tube, in 
the fhape of a truncated cone. Fe} are ufually 
twenty in number. 

The fortoile has, at the anterior part of the 
fclerotic, the fame offeous laminæ as birds; _ 
thefe laminæ are enclofed in that membrane, | 
without being continued into its AO RAR EE and 
may be eafily.feparated from it. “ 

There are fimilar laminæ.in the LAURE of 

the 
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the camelion, and in that of feveral other //zards ; 
but they do not form the anterior difk; they 
merely furround the lateral part. 

In fifhes the fclerotic is cartilaginous, homo- 
geneous, femi-tranfparent, elaftic, and fufñ- 
ciently folid to preferve its form of itfelf, though 
very thin in fome fpecies. In the ray it fwells pof- 
teriorly into atubercle, by which the eye is join- 
ed to a particular ftalk, of which we fhall fpeak 
hereafter. The fclerotic of the furgeon is thicker 
than the cavity of the eye; it reprefents a kind 
of cartilaginous fphere, a part of which con- 
tains a {mall cavity, covered BY the other mem- 
branes. | 

The falmon has the ie af the thick- 
nefs of a line pofteriorly, and of an almoft bony _ 
hardnefs before. This induration of the ante- 
rior portion is obferved ina number of. si 
PDG. 711 
VE he fotenanit of opel is hats, Pot- 
teriorly it is much removed from the globe of 
the eye. The large ganglion of the optic nerve 
and feveral other glandular parts are fituated 
between them. The fclerotica, therefore, forms 
pofteriorly a truncated cone, the ‘pointed part 
of which is directed to the bottom of the or- 
bit; to this portion the mufcles are attached : 
the anterior part nearly fhuts the globe of the 
eye; it is very foft and vifcous ; it is eafily fe- 
parated, and prefents a coarfe felt-like texture, 
which becomes firmer in fpirits of wine. In 

2 fome 
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 fome fpecies it has a metallic brilliancy. As 
there is no. cornea, the fclerotic is wanting op- 
pofite to the cryftalline ; but the hole is not 
fufficiently large to admit a view of the an, 
without difiedtion. ls its 

In all animals, the Gland is double: a very: 
thin, and ufually blackifh membrane, clofely 
adheres to its internal furface, and'is believed 
to be a prolongation of the pia-mater. In the 
lion wehave been able to follow it with eafe un- 
der the cornea, where it becomes firm and tranf- 
parent, and from which it may be Men 
with facility. : 

The fclerotica not cable node di for 
the ftraight and oblique mufcles of the eye, but 
alfo for thofe of the third eye-lid in birds, and 
and in a number of reptiles. In all the claffes 
it tranfmits, through holes which perforate it; 
the optic nerve, the ciliary nerves, and the in- 
ternal veflels of the cye. 

From its flexibility in man and quadrupeds, 
‘itis believed that the mufcles comprefs it, and 
that the humours being thus pufhed forward, - 
fwell the cornea, and render the eye capable of 
diftinguifhing very near objects. It cannot, 
however, have this ufe in animals, in which it 
is wholly or partly inflexible, as in the:Cetacea, 
birds and fifhes: yet their powers of diftin@ 
vifion are, ina number of (pates at nia 2d 
than thofe of man. Ace Ree ate 
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Of the tranfparent Cornea, and of the Con- 
x puncieod- | 


us corned 18 that ianiiadne: sack Kartel feems 
-ehcafed in the vacancy left by the septate at 
the fore-part of the-eye. We have ftated, 
Article Tid. its varieties with refpect to con- 
vexity: it sin ER :-fome a ua in its 
+fhape.\ TRUE | 
Ir is not be completely circular: in man, 
and other mammalia, it is more broad than long, 
and contracted à ainele towards the fide of the 
nofe. | | 
Its tranfverfe diameter ‘or, _ breadth is, to. its 
height, + 
Reine ON ABS Spied 6 Lay ji 23. 

. In all-animals the cornea is compofed of thin 
tranfparent laminæ, glewed together by com 
pact cellular matter, and forming, by their union, 
‘a plate which is thicker in the middle than to- 
-wards the edges. This part is, therefore, of 
itfelf calculated to produce a convergency of 
the luminous rays; its laminæ are eafily fepa- 
rated by the ire ed after a little ma- 
ceration.! +‘ ? 

According to: té: experiments: of yeni the 

‘cornea becomes more convex when we examine 
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near objects, and more plain when we look at 
 thofe that are diftant: in the firft cafe it ap- 
proximates more powerfully the moft diverging 
rays. 

Some have attributed this effect to the con- . 
traction of the ciliary proceffes, others to that 
of the iris. It is more probable that it is pro- 
duced by the ftraight mufcles of the eye; but it — 
is not fufficient to explain diftinctnefs of vifion 
‘at very different diftances. : 

The corner is the only part to which x we find 
an analogy in the eyes of infects; it even appears 
in them to fupply the place of the ikon wi 
It is entirely hard and fcaly. 

The cornea was long fuppofed to be a conti- 
nuation of the fclerotic, but is now acknow=- 
ledged to be a particular membrane. It is not, 
however, always attached to the fcleratic, fim- 
ply by cellular fubftance : the edges of the two 
membranes fometimes penetrate reciprocally 
into each other. This is particularly obfervable 
in the whale. The fibres of the fclerotic in that 
animal, pafs into the fubftance of the cornea in 
the form of very delicate white lines, but pretty 
long and confpicuous. Thefe lines are alfo 
eafily diftinguifhed in the rhinoceros. 

The line of feparation of thefe two mem- 
branes is fometimes ftraight, as in the wale, 
rhinaceros, &c.; at other pices it forms a kind of 
bevel or flope, and the cornea flides under the 
edge of the fclerotic. This is the cafe in man, 

the 
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the ox, 8c. in fome other animals the edge of 
the fclerotic is double, and embraces that of 
the cornea in the manner of a forceps. The hare 
affords an inftance of this kind of connection. 
_ The feparation of the cornea from the fclero- 
tic, may in particular be diftin@ly obferved in 
the rope (faualus galeus.) Thefe membranes 
form a flope or bevel, but in fuch a manner 
that it is the fclerotic which becomes thin be- 
hind the cornea, and not the latter as is com-' 
monly the cafe. The fclerotica is white, the 
cornea yellowifh, and there is befides, between 
the two, a compact but very confpicuous cellu- 
lar texture. This fubftance appears to be à pro- 
duction of the conjunctiva, which penetrates the 
eye, to unite with the ciliary ligament eh the 
iris. L 
The Jepie have no cornea, and the anterior 
aperture of the fclerotic is not filled up. The 
cryftalline projects acrofs it, and there is no 
aqueous humour. We find, however, under their 
conjunctiva, a particular membrane which is 
dry, fine, and tranfparent: it envelopes the 
fclerotica itfelf, and the anterior part fapplics 
the place of the cornea. | 
The conjuniva is that part of the fkin which, 
after being refiected, to line the internal furface 
of the eye-lid, where it aflumes a finer texture, 
and receives more numerous veflels, folds back 
again in the contrary direction, and, becoming 
{till finer, covers the anterior part of the eye. 
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It adheres very clofely to the cornea, from 
which it cannot be feparated, except by mace- 
ration, The part of the conjunctiva which 
covers the cornea, is tranfparent ; that which 
‘{preads over the fclerotic, is what we call the. - 
white of the eye, and is, ‘in fad, of that colour - 
when its blood-veffels are not diftended, or, 

rendered too vifible by inflammation. y 

This defcription, taken from man, applies to 
all animals which have eye-lids, with the ex- 
ception of the colour of the part analogous to 
the white of the eye, which fometimes varies ; 
but in the fpecies which have no eye-lids, as in 
the-greater number of fifhes, the fkin paffes di- 
rectly before the eye without forming any fold: 
fometimes it even does not adhere very clofely 
to the eye. This is particularly obfervable in 
the ee, which may be fkinned without pro- 
ducing any hole in the fituation of the eye, the 
fkin oa exhibits at that place a round tranf- _ 
parent fpot. It is the fame cafe in the /erpents 
and cuttle-fifp. , 

In the trunk-fi (oftracion) the conjunctiva is 

fo fimilar to the reft of the fkin, that we obferve 
lines upon it which form the fame compart- 
ments as on the body of the fith. 
- Among the mammalia we find a kind of rat 
in een the {kin is not even. tranfparent over 
the eye, but is there covered with hairs, as on 
the reft of the body. The eye, which is fearcely 
Ve fize of a PRPPy eee is pated ufelefs. 
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This rat is the zemui (mus Typblus.) An eel (mu- 
réna. cecilig,) and the myxine ( gaftrobranchus 
CŒcus. ) are blind in the fame manner, in confe- 
que of the opacity of ile conjunctiva. ROS 


_Articte VI, 


of. the Second Coat of the E Eye, or the Choroides 
- and its ARRUÉEE 


A. In Man. 


Tue choroides lines all the fclerotica intériorly, 
in the concavity of which it is formed. In the 
greater part of their extent, thefe two mem- 
branes are only attached by a very loofe cellular 
-fubftance, but they are connected by nerves and 
veflèls which perforate the fclerotic to proceed 
to the choroides, or to pafs through it. Their 
anterior part, that which is next the cornea, is 
more intimately united by a circle of a cotton- 
like cellular fubftance moiftened by a whitifh 
_mucus, This is called the ciliary ligament. It 
is thicker and more compact anteriorly : it be- 
comes thinner and difappears pofteriorly. At 
_ the furface oppotite to this ligament, that is to 
ay, on the concave furface and around the an- 
terior edge of the choroides, we obferve its in- 
ternal lamina forming very fine folds, difpofed 
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in radii; they have fome refemblance to the difk 
of a radiated flower, and are named altogether 
corpus ciliare. The projecting laminæ which 
refult from thefe folds, have their anterior ex- 
tremity a little turned towards the axis of the 
eye as they retreat from the cornea. Thus all 
the extremities of thefe laminæ intercept a cir- 
cular fpace, which is precifely the pofition of 
the cryftalline. It even appears that thefe ex- 
tremities, which are called ciliary proceffes, are: 
attached to the front of all the more acute bor- 
der of the capfule of the cryftalline, and contri- 
bute to render it fixed. The laminz which 
compofe the corpus ciliare, make hollow im- 
preffions on the anterior furface of the vitreous 
humour which occupies all that part of ae eye 
fituated behind them. 

After having produced, by thefe internal pro- 
jecting folds or laminæ, the beautiful wreath 
which we have juft defcribed, the choroides 
proceeds to form an annular veil, placed between ‘ 
the cornea and the cryftalline, which is called 
the wvea : it is perforated in its middle by a hole 
named the pupi/, and its anterior furface covers 
another membrane, which is alfo annular, and | 
which is vifible through the cornea. This 
membrane is the iris, which we fhall defcribe 
in the next article. | 

That part of the fecond tunic which is pa 
ated before the cryftalline, is almoft plain in 
man. It fometimes has a degree of convexity in 
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other animals, but always lefs than the reft of 
the coat; which has geri the Fee curva. 
ture as the fclerotica... |. } 
The firft chamber of the eye is fituated be- 
tween this flat part of the fecond tunic, and the 
greateft convexity of the cornea. The paeous 
humour fills this chamber. | 
The fubftance of the choroides is very bin | 
and delicate; good injections fhew that it is al- 
moft entirely compofed of a triple vafcular tex- 
ture. Its arteries form, in the firft place, the 
external part: the greater number pafs through 
the fclerotic, very near the optic nerve, and are 
diftributed over the whole choroides, where they 
divide at very acute angles: they are named the 
foort ciliary arteries, to diftinguifh, them from 
two trunks which almoft reach the iris without 
dividing, and which are named the Jong ciliary 
arteries. The internal texture is formed by the 
extremities of the fame arteries, which having 
pierced the choroides, form on its internal fur- 
_ face a net-work fo uniform and fo fine, that 
the reticular interftices cannot be diftinguifhed 
“except by a very ftrong magnifying glafs. The 
third texture is intermediate ; it is formed by 
the veins, the courfe of which is very fingular. 
They reprefent irregular arches, which meet at 
certain points, and form a kind of circle. Thefe 
are the veflels which we fee moft diftincly 
without injection, | 

The internal furface of the ghoroides à is lined, 
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in man, by a dark-coloured, or even perfectly 
black mucus, which may be removed or wafhed 
off with the finger or a pencil. It ferves to 
prevent the, rays, reflected by the internal pa- - 
rietes of the eye, from difturbing vifion, which 
is effected by direct rays. For the fame reafon 
all dioptric inftruments are blackened inter- 
nally. When this pigment is removed, we 
can fee by a magnifying glafs a flight villofity. 
The internal lamina of the choroides feems of 
amore folid texture than the reft of its body, 
and is particularly named membrana Ruy/chiana. 

The ciliary proceffes and the uvea have the 
fame veffels, the fame villous furface, and the. 
fame black varnifh as the reft of the choroides. 
The ciliary proceffes even leave a remarkable 
impreffion of this varnifh on the anterior part 
of the vitreous body, when they are feparated 
from it. This cannot be done by the reft of the 
membrane, on account of the pofition of the 
retina, rte | x 


B. In other Animals. 


The. choroides exifts in the eyes of all init 
which are known tous. It is always: vafcular, 
and at leaft partly covered on its concave furface 
by a particular mucous fubftance ; it varies with 
refpect to the ciliary procefles, the colour and 

texture of its pofterior part, the feparation more 
or lefs eafy of the membrana Ruyfchiana, and 
the difpofition of its blood-veflels.. 
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1. Of the Ciliary Proceffes. ~ 

The mammalia-and birds have all the ciliary 
proceffes: we find them alfo in fome reptiles, 
and even in the cartle-ffh, but they are note 
in almoft all fifhes. 

In man, each of the laminæ ef: the: ir 
proceffes reprefents a long irregular triangle ; 
‘the fide by which the lamina joins the reft of 
the choroides, is convex; another, which touches 


the vitreous body, is concave; and the third, | 


which is next the iris, is much fhorter than the 


other two. The angle which touches the cap- _ 


fule is rounded, -all the three edges are flightly 
denticulated. This denticulation is much more 
apparent, and even changés into a real fringe in 
the large animals, as the ox, the borfe, and the 
rbinoceros. it is alfo fimilar in the whale, in 
‘which the angle that retains the capfule, is pro- 
longed more into a ‘point than in the preceding 
fpecies. In the Sarcophaga, particularly in the 


dion, the fide which forms the bafe of the la- 


minæ, is fhorter in proportion to the other fides 
than in the preceding animals, fo that the op- 


pofite angle projects moft : we perceive no den- 


ticulation on its edges. In all thefe fpecies, one 


lamina out of two or thrée, is fhorter than the. 


others; but in this tie a Non order à is not 
obferved. 
In birds the Ci dede her ieee, 
they are almoft: mérely- ferrated ftriæ, a little 
| Dp, | _, undu- 
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undulating. There are, however, differences 
in the fpecies. 

In the horn-ow/ they are fine, compact and nu- 
merous. In the ofrich they are larger and more 
loofe, but in all birds, their extremity adheres 
very firmly to the capfule of the cryftalline. 

In the sortoife the ciliary proceffes project fo 
very little, that we could fcarcely recognize 
them, were it not for the elegant impreffion 
they leave on the vitreous body; but in the 
crocodile thefe procefles are very beautiful, and 
very confpicuous ; they are each terminated’ by 
a nearly right angle. Ihave obferved thefe pro- 
ceffes in the form of elongated threads, but few 
in number, in a large foreign tree-frog ; they are 
alfo fuch, though not diftinct, in the /oad. I 
have not obferved them in the common /izards, 
nor in the ferpents. 

There is a very confpiéuous ho ++ ciliary 
proceffes in the /gualus galeus : the laminæ pro- 
ject almoft as much as in birds, and, after form- 
ing a fhort point, which joins the capfule of the 
éryftalline: they are continued with the ftriæ of | 
the uvea.. I have not been able to perceive the 
fame ftructure in the ray, but it is certain that 
there is nothing fimilar in the offeous fifhes; 
their uvea paffes on, without interruption, with 
the membrana Ruyfchiana, and forms with it an 
uniform tunic, no part of rte Pre in- 
wardly. Pia, Re 

The ufe of the ciliary procefles in retaining 

the 
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de cryftalline, is no where fo diftin@ly feen as 
in the eye of cuttle-fifhes and pulps : their ciliary 
proceffes form a large zone or diaphragm, in the © 
aperture of which the cryftalline is truly encafed. 
* À deep circular furrow paffes completely around 
the cryftalline, and divides it into two unequal 
hemifpheres. The ciliary proceffes penetrate 
into this furrow, where they are fo firmly fixed, 
that they cannot be removed without being torn. 
The procefs is not formed of projecting laminæ, 
but of a continued membrane, the two furfaces 
of which are marked by a circle, confifting 
of a vaft number of very fine radiated ftriæ, 


which prefent a very role foectacle to the 
eyes: | | 


2. Of the Membrana Ruyfchiana. 
This membrane can fcarcely be diftinguifhed 
from the choroides in man, monkies, fmall qua- 
drupeds, and birds ; but in the /arge quadrupeds, 
although we cannot feparate it without injuring 
-both membranes, it is diftinguifhed by its finer, 
«more compact, and feemingly homogeneous 
texture. The fection of the choroides prefents 
_to the microfcope only the open mouths of the 
{mall veffels which compofe it. That of the — 
Ruyfchiana is folid, and refembles the fection of 
a fimple membrane ; for example, of the epi- 
dermis... This is particularly obfervable in the 
we of the whale, WARE the apssteres of the vef- 
| _fels 
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_fels are vifible to the naked. eye, and where the ~ 


three layers are eafily difcovered. 

The lateral and anterior parts of the Ruyf- 
chiana are, as we have obferved, covered with a 
mucous pigment, more or lefs dark; it is of a 
purple red'colour in the calmar, which, withthe 
other /epie, form probably the only exception 
to this rule. Some birds have it of a deep- 
brown red. This varnifh is fometimes wanting 


in certain fpecies, in confequence of a difeafe 


which alfo whitens their hair: the white rabbits, 
white negroes, and white mice, form examples of 


this variety : their Ruyfchiana is*then tranfpa-. 


rent, and all the-parts of the choroides would. 


be of a white colour, if it were not for the nu- 


merqus veflels diftributed in that membrane, 


which PS ita lively red Gien | 


il, the T. Papert... 
The bottom of the Ruban À is bots 


covered with a very flight coat of this pigment, 


through. which we can perceive its colour, which 
varies remarkably in different fpecies. : Man 
and monkies have it brown or blackifh.- Hares, 
rabbits, and bogs, of a chocolate brown colour; 
but the Sarcophaga, the Ruminantia, the Pa- 
chydermata, the Solipeda, and the Cetacea have 
lively and brilliant colours in this part. The 
ox has it of a beautiful green, changing into 
azure whine The: aoe the goa, the te cil the 


flag, 
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flag, of a filver blue, changing to violet.: The 
focep, of a pale yellow green, fometimes blueifh, 
The /ion, the cat, the dear, and the dolphin, have 
it of a pale golden yellow... The dog, the wolf, 
and the éadger, of a pure white, bordered with 
- blue... This coloured part of the Ruyfchiana is 
named the fapetum’: it does not occupy all the 
bottom of the eye, but merely one fide, that 
which-the optic nerve does not perforate. 

It is dificult:to account for the ufe of this 
brilliant {pot ina place fo little vifible. Monro, | 
and others before him, have fuppofed that the 
tapetum of the ox is green, in order to reprefent 
to him, more ftrongly, the colour of his natural 
food ; but this explanation does not apply to the 
other fpecies. 
= Birds and fifhes have no tapetum; st Ruyf- 
chiana is uniformly blackith, and covered every 
where by mucous fubftance; there is even much 
more on its bottom than any where elfe in fishes. 
The ray forms an apparent exception to this 
rule; there is at the bottom of its eye a beauti- 
ful filver colour, produced by the tranfparency 
_of the Ruyfchiana, which allows the‘colour of 
the choroides to be feen through it. 


4. Of the Choroid Gland of Fifhes.. 

_ © The Ruyfchiana and choroides of fifhes form 
two membranes, which are very diftinct, and 
eafily feparated. The Ruyfchiana is black, and 

_ compofed of an interlacement of innumerable 

veflels, 
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veffels. The choroides is either white, filvery, 
or gold coloured ; it is very an, and little vaf- 
CHE; 

_ Between thefe two bastide there is a body 
which fome have named a gland, othersa mufcle, 
and which deferves to be defcribed: it is ufually 
of a lively red colour; its fubftance is foft, and 

‘rather glandular than mufcular; at leaft we dif- 

tinguifh no fibres in it, though the blood-vef- 
fels form deep and almoft parallel lines on its 
furface ; its form is ufually that of a thin cylin- 
der, formed like a ring round the optic nerve: 
the ring, however, 1s not complete; a fegment 
of a certain length being always wanting. Some- : 
times, as in the perca labrax, it confifts of two 
pieces, one on each fide of the optic nerve: at 
other times it is not quite circular, but prefents 
an irregular curvature; this takes place in the 
falmon, in the moon-jifh (tetraodon-mola,) and in 
the cod. , But in carps, and moft other fifhes, its 
figure is nearly circular. | 

Thofe who are of opinion that the eye anes : 
its figure according to the diftances of the ob- 
jects chat are viewed, fuppofe that.the body we 
have defcribed isa mufcle, intended to produce 
that effect, by contracting the choroides; but it 
would appear, that the numerous veffels which 
pafs through it, ought to make us rather regard 
it as a gland, deftined to fecrete fome of the hu- 
mours of the eye. Thefe veffels are white, fine, 
much twifted, and appear to pafs through the 
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Ruyfchiana ; they may be feen very diftindly 
in the moon-fi/h, and the /abrax. In the cod they 
are exceedingly large ; they anaftomofe together, 
and are all covered by a white and opaque mucus. 

Haller defcribed thefe veffels as a third or 
intermediate lamina of the choroides, which he 


named the va/cular : the glandular body. itfelf 3 


receives a number of veffels and nerves, which 
are branches of the ophthalmic nerve, the trunk 
of which proceeds for fome time in a fheath, 
which is common to it and the optic nerve; its 
own fheath opening into that of the latter, as a 
fmall vein into a larger one. 

This gland does not exift in the Chondropte- 
rygli, as the rays and /harks, the eye of which 
approathes nearer to that of the Mammalia, as 
we have already fhewn, with refpett to the /4- 
petum and cilixry proceffes. The choroides of 

thefe two genera confifts, as ufual, of a triple 
| texture of veffels, which has fome thicknefs and 
confiftency. . The Ruyfchiana is very thin and 
tranfparent ;° between the two there is a. ne 
of filvery matter.’ 

The fepie, which have Cétoral dar de 
dies between their fclerotica and their choroides, 
have none between the latter and the Ruyfchi- 
ana; the feparation of thefe two. membranes is 
even fometimes difficult : the choroides is more 
thick, foft, and vafcular; the Ruyfchiana is 
thin and dry ; there is no tapetum; all the eye 
is lined internally by a deep Parpls varnifh. 

2 ARTI- 
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Arrreir VIE. 


of the Fris and Pupil and of their Motions. 


W: have pear Rue. in the preceding Ar- 
ticle, that the wvea, or that production of the 
choroides which forms an annular veil or dia 
phragm before the cryftalline, is covered on its 
anterior furface by a particular fubftance named 


the iris. 
. <A. Strudure of the Iris. 


The ‘ris is a half-fibrous, half-fpungy body, 
united in the moft intimate manner to the uvea, 
from which it cannot be feparated without a 
great deal of trouble, and in the largeft animals. 
Et is thickeft and moft loofe at its greateft cir- 
cumference, towards the ciliary ligament, where 
it feems to terminate; it is there moft eafily fe- 
parated ; but towards the edges of the pupil it 
becomes gradually thinner, and cannot be dif- 
tinguifhed from the uvea. 

When the long ciliary arteries arrive at the 
great circumference of the iris, they are bifur- 
cated, and form a circle around it : the arteriés 
which belong to the iris, proceed from this cir- 
Cle; they are numerous and radiated, and anaf- 
tomofe together to form a fecond fmaller circle: 

sy receives a great number of fmall ramifica- 

tions 


- Art. VIT. Iris AND Purii. 4ÏG 


tions from the ciliary nerves, which, after hav- 
ing perforated the felerotica, and pafled round 
the choroides longitudinally, like ribbons, but 
without penetrating it, are loft in the iris. — 

The ftriæ, which we remark on the iris of | 
man, are diftinguifhed by their colour, rather 
‘than by their elevations; they refemble little 
rays of light, which converge as they’ proceed 
towards the pupil: on the edge of this hole 
there is a circle, which is narrower and deeper 
than the external circle: ‘thefe lines, which are 
{traight when the iris is dilated, and the pupil 
contraéted are curved when the contrary difpo- _ 
fition takes place. | - 

It is well known that the total colour af the 
iris varies in different men; from blue to yellow, 
and to deep orange. Some domeftic animals 
alfo prefent varieties in the colour of their eyes, 
as horfes, dogs, &c.; but wild animals have, 
generally, a fixed colour for each fpecies. 

In the Mammalia this colour 1s frequently a 
deep chocolate or brown; they have fewer co- 
loured ftriæ than man. In thofe in which the 
pupil is not round, we frequently obferve un- 
equal folds, which are pacanoned by the motions 
of the iris. 

Birds have the iris No NAT of a fimooth fur- 
face, and a dark colour; it varies, however, 
greatly in different fpecies, and is frequently 
very lively, as bright yellow, bright red, fky 
blue, &c,; its texture appears, by the micro- 

| fcope, 
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{cope, to confift of mefhes, formed by the de+ 
cuffation of a multitude of very fine fibres. 
The membrane of the uvea is fo fine in birds, 
that when the varnifh is wiped off, it is com- 
. pletely tranfparent, and the iris appears of the 
fame colour on both fides. 

In fifhes, on the contrary, the iris is fo fine a 
membrane, that we fee the uvea through it, 
which, by its golden and filvery brilliancy, 
fhews at firft fight that it is a continuation of 
the choroides, which is of the nature we have 
already ftated, 3 

The iris of reptiles refembles that of fifhes in 
its golden colours, but the veffels are more vifi- 
‘ble; they form a beautiful net-work on the iris 
of thes crocodiled minx 


B. Fibres of the Uvea. 


The pofterior furface of the uvea prefents 
- fome compat ftriæ) which are continued with 
the ciliary proceffes; thefe ftriæ, though little 
‘apparent in man, are of a confiderable fize in 
the large Ruminantia, particularly in the ox, 
which has them more confpicuous than the hor/e, 
though the eye of the former is {maller; they 
are ftill larger in the wha/e. 

The rhinoceros has them alfo very Lites and: 
extended almoft to the edge of the pupil. In: 
other genera they leave a fmooth {pace towards 
that edge. In general, thefe ftriæ do not ap-. 

pear 
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pear either in birds or fifhes ; we obferve, how- 
ever, veftiges of them in the eyes of the large 
Joarks, as the tope, white fhark, &c. 

_. Thefe fibres were long regarded as mufcular ; 
they are now underftood to be fimple folds of 
the membrane. 


| Motions ae the Iris. 


The ufe of the iris is to guard againft the ad- 
miffion of too many rays from one point into 
the eye, and to prevent too great intenfity of 
light from producing a painful fenfation in the 
retina. For this purpofe, when the objects we 
look at are very luminous, the iris dilates, and 


the pupil is contracted ; but when thefe objects ~ 


are obfcure, the contrary motion takes place. As 
the cone of rays has its apex at the luminous 
point, and its bafe at the pupil, that bafe is 
confequently larger, in proportion as the rays 
dt contains are lefs approximated ; but the abfo- 
lute quantity of the rays remains nearly the fame, 
unlefs the differences in the intenfity of light 
‘be very confiderable. » 
= The motion of the iris is ufually involuntary ; ; 
it depends merely on the rays which ftrike the 
retina.. Light falling on the iris itfelf, caufes no 
motion; that membrane is not irritable, and as 
it has no immediate connection with the retina, 
the caufe of their fympathy can only be fought 
for in the brain: when one eye receives the 
Vor. Il. “Es light, 


are 
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light, it alone contracts: in fleep the pupil ts 
diminifhed, and the iris dilated. In fome cafes 
great attention to the examination of certain 
objects, or a fudden fright, produce motfons in 
the iris, ocr caer of any change in the in- 
tenfity of light. À 

The motion of the iris is, however, Se eiidl ely 
voluntary in fome animals. The parrot has long 
been known to poffefs this power; it is entirely 
wanting, or at leaft fcarcely exifts, in fifhes. 

When we regard an object very clofely, our 
pupil is contracted; firft, becaufe the light 
tranfmitted by near objects is more abundant : 
fecondly, becaufe that contraction admits into 


the eye only the leaft diverging rays, and ex- 


cludes a part of thofe which would Sas Mpc 
numerous to be united on the retina. LE 
Hunter has, However, proved, that this con- 


traction of the pupil is not fufficient to explain 


the facility with which the fame eye fees diftant 


and near objects, and that recourfe muft be had 


to another theory, though Haller and Sabbatier 


admit of no other means of refolving the pro- 
blem. RIRES. à 


D. Figure of the Pupil. 


‘The form of the pupil varies in different 
fpeci ies; when it is dilated, it is generally round ; 


it alfo remains round when contracted, in man, 

‘monkies, a number of Sarcophaga, and in the 

birds ; but it approaches a vertical line in the 
DE \ 


‘an, 4 É , cat d 
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cat genus, forming different tozenges, always | 
more narrow, according as the light is more in- 
tenfe. In the ox, and the other Ruminantia, it 
is tranfverfely oblong, and in its greateft con- 
traction, becomes a tranfverfe line. In the hor/e 
it is alfo tranfverfely oblong, and its fuperior 
edge forms a convexity, which has five feftoons, 
thicker than the reft of the margin. In the 
whale it is alfo tranfverfely oblong. In the do/- 
pbin it approaches tq the figure of a heart. 
The crocodilz has the pupil fimilar to that of 
the cat. It is rhomboidal in frogs. 
The Zortoife, the camelion, and common lizards 
have it round. The gecko has it rhomboidal. 
The ray exhibits a very remarkable peculiarity ; 
the fuperior edge of its pupil is prolonged into 
feveral narrow ftripes, difpofed in radii, and re- 
prefenting together a palm leaf; thefe fhreds, 
or ftripes, are gilded externally, and black. in- 
ternally. In their ordinary ftate they are folded 
between the fuperior edge of the pupil and the 
vitreous humours : but when we‘prefs the fupe- 
rior part of the eye with the finger, they unfold 
themfelves, and cover the pupil like a window- 
blind. It is probable that in life they clofe 
the pupil in.this manner, either at the pleafure 
of the animal, or in confequence of the action 
of intenfe light. The torpedo can completely 
fhut its pupil by means of this veil. No other 
. fifhes, not even the ark, cs any thing fi- 
“a age to this conformation. |: +s 
CFE 9 In 
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In the cutile-fih, the PHP is in the form of a 
kidney. 


KE. Membrana Pupillaris. 


Inthe human fœtus, before the feventh month, 
the pupil is clofed by a very fine membrane 
contiguous to the uvea, from which it receives 
its veflels ; it is torn, and afterwards completely 
difappears, fo that no veftige of it is found in 
the new-born infant. This membrane is ob- 
ferved-in the foetuses of other mammalia; but 
it is pretended that it does not exift in birds. 


Articre VIII. Ce am 


Of the Entry of the Optic Nerve into the Eye, 
and of the Origin, MAN: and Limits of the: 
Retina, ee 


NA of the Entry of the Optic Nerve. 


Ix Lecture IX. we demonftrated the origin of 
the optic nerve; and in Lecture X. we followed 
it to its entrance into the eye; it is neceflary 
that we fhould now defcribe the manner in 
which it penetrates that organ, and A PrOeMces 
the retina. 


1. In 
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1. In Mammiferous Animals. 

When the optic nerve of mammalia reaches. 
the {clerotica, it begins to decreafe in diameter ; 
in pafling through that tunic, it forms a trun- 
cated cone, which varies in length, according 
to the thicknefs of the fclerotic. When it ar- 
rives at the choroides, it paffes through it by a 
round hole, which is filled with a {mall mem- 
brane, full of minute foramina. The medul- 
lary fubftance, tranfmitted through the long 
canals which compofe the optic nerve, feems to 
flow through thefe {mall holes, in order to be 
intimately ited) and to form that nervous 
expanfion which lines all the concavity of the 
choroides, and is named the retina. ° 

This point of the optic nerve forms fometimes 
a flight projection within the eye. Inthe bare 
and the raééit, inftead of a {mall round and cri- 
briform difk, the extremity of the nerve, pro- 
jects within the eye, and forms a kind of oval 
_:cupola, which is flightly concave in the middle, 

- and from the edges of which the retina arifes. 

In the greater part of mammalia we obferve 
whitifh fibres around this point, which are 
fomewhat more opaque than the reft of the re- 
tina, and are difpofed in radii. 

In the hare and the rabbit thefe fibres make 
two long pencils, one to the right, the other to 
the left: their finenefs, and ‘their pure white 
colour, enliven the brown ground of the che- 

Ex | -roides, 
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roides, whiel appears through the reft of the 
retina, thus affording a pleafing ee to 
the eye. | 

In man we obferve, near the entry of the 
nerve, and almoft at the point which correfponds 
to the axis of the eye, a {mall fold of the re- 
tina, which forms a flight convexity when the 
more external membranes are removed. In the 
midft of this fold there is a tranfparent point, 
which, at firft fight, appears like a hole; the 
edges of this point are tinged with yellow, in 
adults, but not in the new-born infant. This 
peculiarity of the humaneye, which had efcaped 
the obfervation of all anatomifts before Scem- 
mering, is found in no other animals except -in 
monkies. We have obferved it in the cyrocepha- 
lus, in the white-nofed guenon, &c. &c. In the 
- firft, the tranfparent part is confiderably larger 
“than in man, and of an oval form; there is 
fometimes a yellow fpot at its fide. ~ 
The maki, which of all mammalia approaches — 
neareft the monkies, has only a flight fold, with- . 
out any {pot or tranfparent point. The other 
porte have nothing fimilar. | 


ST: n Bir vai 


In birds, onan the optic nerve has sawed at 
the fclerotica, it is continued obliquely i in a long 
conic cauda, which paifes into a fheath of the 
fame fhape, formed in the fubftance of that 
membrane, and directed downward, and pie? 

liquely' 
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liquely forward. The lamina of this fheath, 
which is in contact with the eye, is cleft through- 


out its whole length, by a narrow line, which 
allows a paffage for the fubftance of the nerve. 


This fiffure alfo exifts in the correfponding part 
of the choroides, and is even longer there, be- 
caufe the point of the nerve preferves its obli- 
quity, after it penetrates the fclerotic. In con- 
fequence of this difpofition, the optic nerve © 
does not form a round difk within the eye, as 
in the mammalia, but a round, narrow, and 
very white line, the two edges and two extre- 
mities of which produce the retina. 

But there is a ftill more remarkable peculiar- 
ity; it confifts in a folded. membrane, fufpended 
the whole length of this white line, which fome 


have named marfupium nigrum, and others the 


pecten of the eye of birds. 

_ This membrane appears to be of the fame 
nature as the choroides, though it nowhere ad- 
heressto it; it is very fine, very vafcular, and 


covered with the black pigment; its veffels 


come from a particular branch of the ophthal- 
mic artery, diftinct from the two which belong | 
to the choroides ; they defcend along the folds 
of the black membrane, and form tufts, which 


- are very agreeable to the eye when injected. - 


This membrane penetrates directly into the 
interior of the vitreous body, and appears like a 
wedge funk into it; it is fituated in a vertical 
plane, directed obliquely forward: the angle. 

LOT PE neareft 


/ 
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neareft the cornea, in the fpecies in which it is 
very broad, and the whole of its anterior edge 
in thofe in which it is very narrow, comes very 
neat the inferior edge of the capfule of the cryf- 
talline ; in fome fpecies it is applied fo clofely 
to the capfule, that it is difficult to determine : 
whether it is not attached to it. Such is the 
cafe in the vulture, the\fork, and the turkey, ac- 
cording to Petit, &c. But there are other birds 
in which it remains at fome diftance, and ap- 
pears attached to fome of the numerous laminé 
which divide the vitreous body into cells. 

In the fork, the beron, and the turkey, this 
membrane is broader in the direction parallel 
to the cauda of the optic nerve, than in the con- 
trary direction. In the ofrich, the caffowary, 
and the born-owl it has oppofite dimenfions. It 
is folded like a ruffle in the direction :perpen-- 
dicular to the cauda of the optic nerve; the 
folds are rounded in moft fpecies. In the 
ofirich and the caffowary they are compreffed, 
fharp-edged, and fo high in the direction per- 
pendicular to the plane of the membrane, that 
at firft fight it has the appearance of a conical 
purfe, rather than that of a fingle membrane. 
It was from thefe two fpecies that the firft aca- 
demicians of Paris, who difcovered it, named 
it the black purfe. The folds vary as to number: 
there are fixteen in the fork, ten or twelve in 
‘the duck and the vulture, fifteen in the ofrich, 
and feven in the great horir-orol,. - 

| 3 | It 
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It is difficult to form an opinion of thé real 
ufe of this membrane. From its pofition, a 
part of the rays tranfmitted by objects fituated 
laterally with refpect to the bird, may fall upon 
it. Petit conjectured that it abforbed thefe 
‘rays, and prevented them from injuring the dif- 
tinct vifion of objects fituated anteriorly: others 
have fuppofed, and this opinion has lately been 
' repeated by Home, that it poffeffes a mufcular 
power, and that its ufe is to approximate the 
cryftalline to the retina, when the bird wifhes 
to fhortén its axis of vifion, in order to obtain 
a better view of diftant objeéts. We however 
do not obferve any flefhy fibre in it, and the ex. 
periments, which prove that it contracts after 
death, are not entirely conclufive. Befides, as 
it is attached to the cryftalline laterally, it could 
only move it obliquely. Haller confiders it as 
a fimple fupport of the veffels intended for 
the capfule of the cryftalline. 


_ 


8. In Reptiles and Fifhes. 


In all reptiles the optic nerve paffes through 
the membranes of the eye directly, and by a 
round hole, as in quadrupeds; it forms inter- 
nally a fmall tubercle, from the cie of which 
the retina proceeds. | 

It is fimilar in a great number of fithes, as 
in the,yay, in which the tubercle is papillated, - 
in the fark, all the carps, and a number of 
others. / The radiating fibres, which arife from 

6: oe the 


426 . Lecr. XII. Or tHe Eve, 


_the edges of this difk, are even more apparent 
in thie clafs than in moft quadrupeds ; but there 
is a certain number of fifhes, in which'the for- 
mation of the retina refembles, i in fome refpects, 
that which takes place in birds. 

I cannot yet name all the genera in which this 
arrangement may be found. I have obferved it 
in /alinon and trouts, in herrings, zackrel, perches, 
the cod, the zeus faber, and in the moon-fyp ; it 
probably exifts in a number of others. It is 
formed thus: the optic netve really perforates : 
the membranes through a round hole, but after 
having traverfed the Ruyfchiana, it forms two 
long white caudæ, which follow the contour of 
that membrane; thefe caudæ, though parallel, 
are not contiguous; a production of the Ruyf- 
chiana paffes between them, in order to'pene-. 
trate into the vitreous body. The retina is pro- 
‘duced from the oppofite edges of thefe caudæ 
of the nerve, in the fame manner as it arifes in 
birds, from the fingle white line. The produc- 
tion of the Ruyfchiana has a triangular curvi- 
linear form, and Haller has compared it to a 
bell; it is black, vafcular like the reft of the 
membrane, and attached, by its extremity, to 
one fide of the capfule of the cryftalline, pre- 
 cifely in the fame manner as the pecten of the 
eye of birds. It alfo appears to abn blood- 
veffels to that capfule. 


À I 
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4. In the Sepia. 


. In cuttle-fifhes, after the numerous optic fila- 
ments have perforated the choroides, they are 
confounded in a fingle membrane, which is the’. 
retina. © 


B. Of the Retina. 


This membrane has, perhaps, the leaft con- 
fiftency of any in the animal body; it is femi- 
tranfparent, foft, and liable to tear by its own 
weight ; but it becomes a little harder, and 
more opaque, in fpirits of wine; it is merely 
applied to the choroides, without adhering to 
any part of it. 

In all animals that have ciliary proceffes, it 
‘terminates around, and at the root of thefe pro- 
 cefles, where it is diftinctly interfected. In 
birds, it even ORES a kind of roll or burr at that 
part. 

. It may be fuppofed that it is more Hire 
attached to the anterior furface of the vitreous 
body, and that it is this adhefion which occa- 
fions it to break at that place, on raifing that 
body... The impreffion which the ciliary pro- 
ceffes leave on the fame furface, favours’ this 
opinion, and fome haye gone fo far as to be- 
lieve that the retina even covers the anterior 
part of the cryftalline: they doubtlefs fuppofe 
that this portion of the retina remains adherent 
in the furrows which thefe procefñles produce 

| on 
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on the vitreous humour, and that it is covered 
by the pigment which is left there. 

But, in animals which have no ciliary procef- 
fes, the retina terminates fuddenly towards the 
commencement of the uvea, and nothing pre- 

vents us from obferving that the anterior fur- | 
face of the vitreous body retains no portion of 

it. ‘ 4 

The internal furface of the retina Is intér- 
fected by nufnerous veffels which come from — 
the central artery of the optic nerve ; thefe vef- 
fels produce more confftency in the internal 
Jamina, than in the external, which is merely 
pulpy. In fifhes, in particular, it is eafy to 
diftinguifh, and even to feparate, thefe two 
Jamine; the intern2l, which is mamed the 
arachnoid, prefents very re but very con: 
fpicuous fibres. 

The retiha is the moft fenfible part of the 
-whole animal body, fince light, which affects 
no other organ, caufes there great pain when 
ic is too intenfe: this is not aftonifhing, for, 
independent of the completely nervous nature 
of that membrane, the parts, whichare fituated 
before it, do not tend to diminifh the impref- 
fion of light, as the integuments which. cover 
other nerves blunt their fenfations ; but, on the 
contrary, increafe the effect of the luminous 
rays, by collecting them into a fmaller fpace. 
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Arieus IX. 


Of the Nature of the T: A Parts of the 
ie lye, Of their pr oper Membranes, &c. 


A. Of the Vitreous Humour. 


Ture humour, which occupies the greateft part 
of the eye, is inclofed in its proper membrane, 
which is itfelf inclofed in the retina, but with- 
out adhering any-where to the latter membrane, 
unlefs, perhaps, by fome veflels. 

The membrane of the vitreous body, which is 
alfo named byaloides, is very fine, and com- 
pletely tranfparent. Spirit of wine does not 
render it opaque; its anterior furface is divided 
into two laminæ, which clofely adhere to the 
capfule of the cryftalline. Between thefe mem- 
branes air may be introduced, which exhibits a 
circular canal with unequal inflations, called 
the bullular canal of Petit. 

The interior of the vitreous body is diviied 
into a vaft number of cells, by fepta, of the 
fame nature as the external membrane, which 
are extended in every direction: in confequence 
of this difpofition, the membrana hyaloidea 
<annot be emptied when perforated, as the 
vitreous humour will not flow at once from all 
thefe cells. . LA 

The vitreous humour is of an albuminous na- 

ture, 


Le 
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ture, like the white of an eggs when it has re- 
mained long in fpirits of wine, it fometimes be- 
comes completely concrete. We preferve the 
vitreous humour of birds indurated in this man- 


her ; at other times the vitreous humour diffolves. 


in alcohol, and only its almoft empty mem- 


branes remain. We know not the caufe of this 


difference. 

When hardened by alcohol, or by ecrire 
the vitreous humour iseafily divided/into a mul- 
titude of lenticular laminæ, which probably re- 
ceive that form from the cells in which the hu- 
mour is contained. | 

Thefe obfervations are common to all the ani- 
mals whofe eyes we have defcribed. 


“ 


B. Of the Cryfialline. 1 


The cryftalline lens is inclofed, without being 
attached, in a membranous Capfule, which is 
foft and tranfparent, and ftrongly fixed in a de- 
preffion of the anterior furface of the vitreous 
body ; this capfule appears to be a fimple cell; 
its anterior half is harder than the other ; it re- 
tains its tranfparency even more ftrongly than 
the cryftalline. 

The lens is harder in its centre than on its 
furface ; it is indurated, and becomes’ opaque 


by boiling, and by alcohol ; but the central 


part {till retains fome rrantraseiee and aflumes 


only a yellow colour. 
In 


4 
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In the large animals, the cryftalline, thus pre- 
pared, is divided into an infinite number of la- 
min, which are all inclofed within each other ; 
the ee internal are the moft difficult of oe 
ration. 1 
_ Thefe Ha are themfelves divided into ex- 
tremely fine radiated fibres, which proceed from 
two centres, fituated at the two extremities of 
the axis, in the fame manner as the meridians 
extend from the two poles of a Rent 
globe. 

This ftructure is ‘very apparent in the 0x, the 
whale, &c. | 

Sometimes the cryftalline divides then! 3 in 
the direction of the fibres, than in that of the 
Jaminæ ; it then forms fectors or quarters of 
the lens; this takes place in the mammalia and 
birds, but lefs fo in fithes. | 

The cryftalline of the /epie divides eafily 
into two hemifpheres, the limits of which are 
marked externally by a deep furrow; each he- 
mifphere confifts alfo of a number of concen- 
'. tric caps, compofed of radiated fibres. 
= Thefe fibres, which. exift in all cryftallines, 
have been, by fome anatomifts, regarded. as 
mufcular, and capable of varying the convexity 
of that lens, according to the diftance of. the 
objects the animal wifhes to behold; but thofe 
eyes, from which the cryftalline has been re- 
moved, have not the limits of diftinét vifion 
more confined than others. — : 
| Between 
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Between the cryftalline and its. capfule, we 
generally find a {mall quantity of a particular 
fluid, 

In man, and tha site pe Po that Cap 
fale is nourifhed by an artery which comes 
from the optic nerve; this artery pafles through 
the vitreous humour, which it alfo fupplies by 
fome branches, and forms, en the pofterior fur- 
face of the capfule, a very complicated net, 
the branches of which extend to its anterior 
furface. ce 

In birds it receives its veflels from sie folded 
membrane, commonly called the peëZen : thefe 
veflels arife themfelves from the central artery _ 
of the optic nerve, 


| We believe that the Hdi ee lens itfelf re 


ceives fome branches ; certain anatomifts. have 
fuppofed that it is nourifhed by abforption. —__ 


C. Of the Aqueous Humour. 


This isa limpid fluid, fimply diffufed in all 
that part of the eye which is before the cryf- 
- talline; the greateft quantity is fituated before _ 
the iris; the quantity behind that membrane has 
been the fubject of much difpute ; it is certain, - 


however, that it is very fmall: it is fuppofed ‘oe 


that the aqueous humour in man is fomewhat 
lighter than diftilled water, thaLis, as 975: 1000, 
Ir emits no fmell ; its tafte is flightly faltith ; it 
is not t rendered opaque by alcohol; it exhales 
| through 
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through the pores of the cornea, and its lofs 
renders that membrané flat after death. Thefe 
circumftances are common to als vertebral ani- 
mals. 


ARTICLE x. 


Of the Shen on of the Globe of the pave and 
of its Mufcles. 


Iw all red-blooded animals, the eye is fituated in 
a cavity of the face called the orbit, the form 
and ftructüre of which have been defcribed in 
different Articles of Lecture VIII. The eye, — 
being capable of various degrees of motion, is 
fupported in different ways. 

: The otbit is moft commonly conical or ob- 
long, and a fpace is, therefore, left pofteriorly, 
unoccupied by the globe of the eye. 

In all warm-blooded animals, this fpace is 
filled with fat ; it forms a kind of cufhion, on 
which the globe refts and moves without being 
injured: the finking of the eye in the orbit of 
old people, is Le ona by the diminution of 
this fat. 

The orbit of Biba Heine proportionally lefs 
deep than that of mammalia, the fat behind 
their eye is fmaller in quantity ; on which ac- 

Vou. II. A We count, 
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| count, there: is Bue little motion perceived in 
sue eye of birds. 

* The rays and foarks have a tie difpofi- 
tion ; their eye is joined to the extremity of a 
cartilaginous ftalk, which is itfelf articulated in 
the bottom of the orbit.” Th this manner, the 
. muüfcles act ona long lever, and have therefore 

great power in moving ‘the eye. 

In other fifhes the eye repofes on a mafs, more 
or lefs extenfive, of gelatinous matter, contained 
in a loofe cellular texture : this trembling elaftic 
mafs affords the er Point of gonper À in all i its 
motions. ie 

The Sepia having a abiaicat Esiefotid peated 
to the bottom of the orbit; it‘is not between it 
and the orbit, but between it and'the choroides, 
that the glandular bodies, which ferve to fup- 
port the globe, are fituated. The part fixed to 
the edges of the optic hole, is pointed’; it pre- 
ferves, theréfore, fome degree of mobility.” 

The mufcles of the eye, in man, are: fix in 
nufhber : fourare ftraighit ; thefe are attached to 
the borders of the optic foramen, and inferted' 
‘into the anterior part of the globe of the eye, 
‘as far as the edge of thé cornea, where — ins 

‘creafe the thicknefs of the fclerotic. {4 1 0 

The other two are oblique. The solide hs 
perior, or trochlearis, arifés alfo from the bottom 
of the orbit; it fends its tendon into‘a cartila- 
ey pulley, figuated near the: vault vof that 
‘autho i. % A1 Gavity, 
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Éavity, and proceeds upward, backward, and 
outward, to its infertion on the fclerotic, under 
the rectus externus, or abductor.’ The obliquus 
inferior arifes from the internal part of the or- 
bit, and paffes under the eye, into which. it is 
infertéd, on the external fide. | 3 
+ Monkies have the fame mufcles as man: but 
the other mammalia have at leaft one more. 

This is called the /u/pen/ory, Or choanoid mufcle, 
that is to fay, in the form of a tunnel. “In the 
Ruminantia and the horfe it really forms a 
tunnel, or elongated cone, the point of which is 
attached at the optic foramen, and the extended | 
part is inferted in the whole of the interval be- 
tween the four ftraight mufcles, a little pôfterior 
to their infértion. ° Se fpecies, as moft of 
the Sarcophaga and Cetacea, have this mufele 
divided into four, fo oer they have eight 1 mif- 
EUR TECEIS US ms isin date 

In the rhinoceros it is only divided into two. 

“The oblique mufcles prefent no” variety in 
| niamnmiferots animals. | 
Birds and fifhes have, in all, a fix Hurt ; 
four fttaight, which arife, as in man, ‘from the 
edges of the optic foramen ; ‘and two oblique, 
both of which come from the anterior parietes 
of the orbit: they are attached very near each 
other; and one is inferted above, and the other 
below the globe ‘of the eye; but the fuperior 
‘does not pafs through a Lee as in the mam-~ 
re 


ARE 
by: 
ho 


In 
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_In birds, all thefe mufcles are attached to the 
foft part of the fclerotic, and we cannot follow 
their tendons to its offeous part, without lacerat- 
ing them ; they are, in propottion, much shorter 
than in the other claffles. | 

In the fortoi/e we find the fix common muf- 
cles difpofed like thofe of fifhes, and befides, 
four {mall ones, which clofely embrace the optic 
nerve, and fpread over the convex portion of. 
the fclerotic, after being interrupted by the 
mufcle of the third eye-lid, of which we - thal 
{peak hereafter. 

The difpofition i is precifely fimilar in the cro- 
codile. 

In frogs and toads there is a great ah like 
mufcle, which embraces the optic, nerve, and is 
divided into three portions ; its inferior fibres 
_advance more towards the edge of the eye than. 
its fuperior. There is only a fingle ftraight 
mufcle on the ‘inferior part, and confequently 
only one depreffor.. There is one very fhort , 
oblique mufcle, which is attached to the ante- 
rior part of the orbit, and inferted directly into 
the adjoining part of the globe. The mufcle 
of the third eye-lid is fo clofe to the inferior 
part of the choanoides, that it becomes ftretch- 
ed when the latter {wells ; this accounts for the 
elevation of the third eye-lid, when the eye 
is lowered, as we sae: foon “er more 
fully. 

The eye of the be pen only two fmall 
mufcles, 
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mufcles, one fuperior, and one anterior the 
head being fuppofed upward. 


ARTICLE XI. 
$ Of the Eye-lids and their Motions. 


Tus eye-lids are membranous veils, formed by 
the folds of the fkin; they cover the eye in a 
{tate of repofe, and cleanfe its furface by their 
‘motions ; by fuddenly clofing, they prevent the 
entrance of {mall bodies which might irritate 
the eye, and even, in certain Cafes, affift vifion, 
by diminifhing the too great influx ag luminous 
rays. Mh 


A. Ti Wan 


Man has only two eye-lids, the commiffure 
of which is tranfverfe ; their fubftance is com- 
pofed of mufcles, and a compact cellular tex 
ture, which fome have regarded as a ligament. 
The furface next the eye is very fine, and con- 
tains numerous veflels ; the external furface is 
fimilar to the reft of the fkin; the edge of each 
is ftrengthened by a cartilage, called. ¢ar/us, 
which extends from one end of the commiflure 
to the other ; it is rounded, and produces, with 

the event? tarfus, a conduit, on the fide next 
| Le Neh the 
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the eye, by which the. tears. flow fowards the 
nofe ; thefe edges of the eye-lids are, befides, 
furnifhed with a row of hairs, called cilia, or 
eye-lafhes. it Neue 
The eye-lids of man idee ca two muf{cles, 
the orbicularis palpebrarum, which Cclofes them, 
and the /evator palpebre fuperioris, which raifes 
the upper eye-lid the inferior is lowered by its 
own elafticity. The orbicularis furrounds the 
eye-lid with concentric and circular fibres, 
Which are attached to the internal or nafal angle, 
where there are fome other fibres. which have a 
tranfverfe direction. : PTY 

“The levator palpebræ hipustovs oi fo Soit the 
bottom of the orbit, above “the mufculi recti,: 
and dits in te re sige nes oe 
lid. | « 

In be ineardial pei of de eye- Aas ee is a 
{mall fold, in the form of a crefcent, which is © 
only apparent when the eye is turned from the 
fide of the nofe. ‘This is a rudiment of the 
third eye-lid, pinnate is ‘developed i in other: ani- 
min 


2. In other’ x Mamniferous : Animals. 


dMonkies Dai aie differ from man, in. wel pea to | 
the eye-lids., ; | 
_ In the Guadrupeds, the shied eye- -lid le 
more and more confiderable, though it has no 
proper mufcle, sde cannot completely, cover the 
‘abd eye 


‘ } 
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eye; it is ufually femi-lunar, as we obferve it 
in the Ruminantia, the Edentata, many the Pa 
_chydermata. — 

The rbinoceros has it thick ie Remy. In ie 
bare its loofe edge is convex. It is a fame i in 
. rats; agontis, 8c. fy AE SK 

In diner all fpecies we remark a row of 
pores, which doubrlefs afford a paflage for fome 
un@uous humour; a’ part of its body is fre- 
| quently occupied bya cartilaginous lamina; this _ 

partis named wnguis by hippotomifts. The bare 

has it triangular, and very large. 48 

In fome mammalia, : befides the ordinary 
mufcles of the two eye-lids, we obferve two 
ftrata of fibres, which proceed from the pani- 
culus carnofus, one of which ferves to deprefs 
the inferior ayers? and the other to raife the 
fuperior. | 

Phew etacea Sie thei: ache fo much. 
‘thickened by the oily fat fituated between the 
two laminæ, that they are almoft immoveable ; 
they have no ces nor any Vega of the third 
meee | 3 


C. In Birds. be we, 


Birds have three eye-lids. The two common 
eye-lidst have’ the ‘commiffure’ horizontal ; the 
third eye-lid is vertical, and fituated in the na- 
fal angle of the eye; it can cover that organ en- 

tirely like a curtain. The two firft contain, be- 
tween their external fkin- and the internal, or 
. et a con- 
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conjunctiva, a ligamentous membrane, shiek 
is continued into the orbit, and lines the whole 
of that cavity. It is particularly the inferior 
eye-lid which covers the eye by elevation; it Is 
larger than the fuperior, and much thicker ; its 
internal furface prefents an oval plate, almoft 
cartilaginous, and perfectly fmoorh. The or- 
bicularis palpebrarum pafles, under this plate, 
but in the fuperior eye-lid it immediately 
touches the edge. The levator palpebræ fupe- 
rioris is only inferted towards the externalangle; 
its origin is at the roof of the orbit: the infe- 
rior eye-lid has a particular depreffor, which. 
arifes from the bottom of the orbit ; there is no 
cartilage at the edge of thefe eye-lids, and only 

a {mall number of birds have cilia: indeed, 
ca are rather feathers, with fhort bar bs, than 
real cilia; thefe feathers are remarkable in pes 

horn—bill. 
Very few birds baile the fuperior Sn ca- 
pable of being depreffed, as much as the in- 
-ferior can be raifed, Among others, in which, 
however, this may be obferved, are the dus 
and the goat-/uckers. 

The third eye-lid, or membrana niftitans; has 
a certain degree of tranfparency; for birds. 
fometimes look at objects through it ; and by it 
the eagle is enabled to look at the fun. It con- 
tains no mufcle internally; and this renders the 
fingular apparatus which moves it neceflary. 

Two mufcles BAY their fixed attachments in 

the 
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the globe of the eye, at the pofterior part of 
the fclerotica; one, called. mufculus quadratus 
palpebre tertiæ, is fixed towards the upper and 
back part of the eye; its fibres defcend towards 
the optic nerve, and terminate in a tendon of a 
fingular nature; it is no where inferted, but 
forms a cylindrical canal, which bends a little 
round the optic nerve, croffing the direction of 
. the fibres of the mufcle. The fecond mufcle, 
called pyramidalis, is fixed towards the fide and 
pofterior part of the globe, which is next the 
nofe a little inferiorly ; its fibres are collected into 
a tendon, which forms a long cord, and which 
- -paffes through the canal ef the preceding muf- 
cle, as if it were the neck of a pulley : having 
thus defcribed more than a femi-circle, it pro- 
_ ceeds in a cellular fheath of the fclerotic, below 
the eye, to the inferior part of the free edge of 
‘me third eye-lid, into which it is inferted, 

It will be eafily underftood, that the united 
able of thefe two mufcles muft pull very for- 
cibly this tendinous cord, and thus draw the 
third eye-lid over the eye; it returns into the 
angle of the two other eye-lids vds its own 
ven 


D. In Reptiles. 


‘Reptiles vary fingularly with refpedt to the © 
number and difpofition of their eye-lids: /er- 
_ pents have none: crocodiles and tortoifes have 
three, and the third is vertical, as in birds: 

there: 
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“there are alfo three in frogs, but the Len is ho 
rizontal like the other two. | 17 
, The horizontal eye-lids of hotes: and for- 
tiles clofe exactly ; they have each an enlarge- 
ment at their edge, but no cilia; their third 
eye-lid is femi-tranfparent ; it moves from be- 
hind forwards, and may cover the whole eye; it 
has only one mufcle, which is analogous’ to the 
pyramidalis of -birds ; it is fixed in. the fame 
manner to the. pofterior part of the globe-in-. 
feriorly.. After having turned round the optic 
nerve, it re-paffes under the eye, to fend: its 
tendon to that eye-lid; but there are neither: 
the mufculus quadratus, norits fheath, asin birds. 
In the other lizards there are ant. à tied re~ | 
markable varieties, . | 
«The common ‘lizards Hu shat eye- id a 
kind of circular veil, extended before the orbit, 
and perforated by a horizontal fiffure, which is’ 
capable of being clofed by a° fphinéter mufcle, 
“and opened by a levator and depreffor ; ‘its: in- 
_férior part has a fmooth round cartilaginous 
difk, as in birds; there is, befides, a fmall in- 
ternal eye-lid, but it has no proper mufcle; it 
is entirely wanting in the camelion, in which 
animal alfo the flit of the eye-lids is fo fmall, 
‘that the pupil can fearcely be obferved through 
it. The gecko has no moveable eye-lid ; its eye 
is protected by a flight margin of the fkin, as 
in Serpents. À fimilar CAPI mA où to 
prevail in the feink, 


= 
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_ In frogs and toads the fuperior eye-lid is only 
a projection of the fkin, and almoft immove- 
able; the inferior is more moveable, and has a 
fwoln edge; but the third, which moves from 
below upward, is moft employed by ‘thefe ani- — 
mals; it is very tranfparent ; it. has one mufcle 
fituated tranfverfely, behind.the globe, which 
forms a thin tendon on each fide of the eye, to 
be inferted into the free edge of the third eye-_ 
lid. ee finn 
The /ulamanders have only two eye-lids, which 
are horizontal, flefhy, and little moveable; it — 
appears that they may entirely cover the eye. © 


t Kee In Fifhes. 


In moft fifhes there is no moveable eye-lid ; 
in fome, as we have already obferved, the fkin 
| paffes before the eye, without even producing | 
a fold. Others have only flight projections, 
which form a kind of eye-brows, rather than.eye- _ 
lids: Mott offeous fifhes have, at each angle 
of the orbit, a vertical and immoveable veil, 
which covers only a fmall part of it. This may 
be eafily obferved in the falmon, mackrel, &c. - 

The moon-fifo (Tetraodon Mola) exhibits a pe- 
culiarity, which we have obferved in no other 
animal ; its eye may be entirely covered with 
an eye-lid, perforated circularly, and which 
may be clofed by means of a real fphincter. 

a | Five 
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Five mufcles, difpofed in radii, and attached » 
to the elgg of the Ci dilate the Lie 


F. Tn Malta. | 


The fohéé and other mollufca, which Rite 
not the eyes at the extremity of their tentacula, 
have no eye-lid ; the fkin covers the eye, as in 
ferpents and eels: but the Jlugs, the rails, &c. 
_ have an organization, which is far more com- 

plicated, and much better calculated for the 
protection of their eye. | 

This organ is fituated at the extremity of a 
flefhy tube, called a hors, or tentaculum, which 
may be drawn completely within the head, and 
protruded by a motion fimilar to the evolution 
of the finger of a glove. In Vol. I. page 433, 
we defcribed the mufcles that draw the fnail 
into its fhell, At the external edge of each of 
thefe mufcles, the particular mufcle of the eye 
is attached ; this mufcle penetrates to the infide 
of the horn, to the extremity of which it is 
fixed ; when it contracts, therefore, but fiill 
more when affifted by thé contraction of the — 
great mufcle of the body, it draws the extre- 
mity of the horn inwardly, in a manner which 
refembles the turning in of a ftocking. The 
annular fibres, which encircle the horn through= 
owt the whole of its length, unfold the internal 


part by fucceffive contractions, and thus bring 
back. 
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back the eye to its external pofition. In the 
naked fnail, the retractors of the eyes are fimply 
attached to the flefhy mafs which forms the 
foot. In the inferior horns, or tentacula, which 
have no eyes, the mechanifm is alfo the fame. 


ARTICLE XII. 
Of the Glands that furround the Eye. 
A. In Man. 

Ex animals that live in air, the anterior furface 
of the eye would foon become dry, and be ren- 
dered foul, by duft, were it not conftantiy 
| bathed by a limpid fluid.—It would alfo be fre- 
quently injured by infects, and a multitude of | 
other {mall bodies, were not unctuous fubftances 
depofited on the edges of the eye-lids, and be- 
- tween the cilia: thefe purpofes are accomplifhed . 
by the glands, with which the eye is furrounded, 
and which, in man, confift-of three kinds—the 
glandula lachrymalis, glandule Lu dat and ca. 

rHbo ie lachrymalis.. | 
The lachrymal gland is fituated towards the 
upper part of the orbit, above the fuperior eye- 
lid, a little towards the temple ; it appears to 
be compofed of whitifh grains, and formed of 
two {mall lobes. It has fix or feven very {mall 
canals, 
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éanals, which defcend ‘in the fubftance of the 
eye-lid, and open on its internal furface, a little 
above the cartilage which forms its margin. 
The fluid, marie tears, continually xt Ges 
through thefe minute apertures ; it is diffufed 
over the front of the eye; and when the eye- 
lids clofe, they prefs apart of it into the fmall 
‘triangular canal, which is formed by their edges 
and the: globe, Tes their ie or nafal 
angle. : 
The glandule Meibomii fecrete a fatty matter, 
which anoints the edges of the eye-lids, and 
prevents the tears. fed: wetting, or pafling over : 
them; thefe glands are fituated in the fubftance. 
of both eye- ode: at their edges ; they are com- 
_pofed of fmall follicles, ranged in vertical and - 
parallel lines ; their number ‘exceeds ‘thirty in 
the upper éye-lid, and twenty in the ‘lower: 
their apertures are fmall round holes, which ap- 
pear along the edge of each eye-lid. | 
When the lachrymal fluid reaches: the nafal 
angle of the eye, it is ‘abforbed by two {mall 
pores, called puntla lacbrymalia, which are con- 
tained in two eminences fituated at that extre- 
mity of the eye-lids. Each pore leads into a 
fmall canal, and both canals into the /achrymal 
fac, which opens into the nofe by the A we 
already defcribed in page 89 of this volume. 
Ene” caruncula lachrymalis is fituated in the in- 
ternal, or nafal, angle of the eye-lids, and is ap- 
parent: without diffé@ion ; it is a fmall, round, 
reddifh 


P sj 
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reddit mafs, compofed of feven dif onic. 
«clés, which produce a thick’ whitith: humour. 
The ufe of this humour appears; in particular, 
to be the protection of the lachrymal pores, by. 
_ arrefting light fubflances vee sa ve in 
troduced into them. ] 


A In other  Manimiferos Animals. 


tOuidrupeds have, in general, the fie glands | 
as man, and feveral of them have one more." 
The lachrymal sland, properly fo. called, is 
fub-divided into two or three bodies in the 
Ruminantia. Some feparate grains haye in a 
very fhort excretory dut. | 
‘In the bare and the rabbit the tabibiat gland 
is very larges it extends above and below the 
‘eye, and occupies the interval between the cra- 
“nium and the procefs, which, in thefe animals, 
fuftains the eye-brow ; it paffes behind the eye, 
finks under the zygomatic arch, comes out from 
the orbit, on the fide of the nofe, and termi 
pates there by a confiderable enlargement ; it 
“appears to me to have only a fingle: excretory 
‘canal,’ which perforates the upper eye- ra to. 
wards the pofterior angle.” FRE DU 
The gland peculiar to certain oct of. qua- 
drupeds, and whichis wanting in man, is named 
_glandula Harderi, though it was feenand defcrib- 
_ed by more ancient.anatomifts; ittis ‘always fi- 
tuated in theinternal or nafal angle, and fecretes 
Bio 2) a thick 
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a thick whitifh humour, which is poured out by 
_ an orifice under the rudiment of the third eyé- 
lid., In the Ruminantia it is oblong, and of 4 
pretty hard confiftency. In the hare it appears 
to be formed of two parts, merely united by 
cellular fubftance, and each fub-divided into a 
great number of lobes: the fuperior part, which 
is the leaft, is whitifh; the inferior, which is 
much larger, isreddifh. It is large and double 
in the water-rat. ny 
It alfo exifts in the Sarcophaga, in the elephant, 
in the hog, in which it is oval, in the floths, &c. 
The caruncle exifts in the Ruminantia, as 
well as in man; but in them it is formed of a 
greater number of follicles. w 
. [have not been able to perceive it in the 
bare, nor in feveral other Rodentia. 
There are alfo differences in the manner ia 
which the tears flow. tt: 
The Ruminantia have the lachrymal scat 
and ducts as in‘man. Some genera of that or- 
der are rendered remarkable, by the receptacles 
Sor the tears,‘or foffe lachrymales ; thefe are {mall 
‘cavities in the cheek, one below each eye, near 
its nafal angle, and communicating with that 
angle by a fmall furrow. They are found in 
deer, and in antelopes. | 
The hog has two lachrymal points. We alfo 
find them in the floths and ant-eaters. 
In bares, rabbits, and doubtlefs in all the ge~ 
nera allied to thefe, there are no lachrymal 
| points, 
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points, but a crefcerit-thaped fiffure under the 
- inferior edge of the third eye-lid, which leads ‘ 
into a fingle lachrymal duct. The wi ra of that 
fiffure are furnifhed with cartilagese “There is. 
a {mall femi-lunar valve in alia canal; which 
_ prevents the fluid from returning toithe eye. 
The Cetacea, like moft animals that live con- 
ftantly in water, have neither gland nor lachry- 
mal points. We merely obferve, under the 
upper eye-lid, fome lacunæ, from which a 
hieks pipi à pA OS flows: 


a. Ta Birds. it 


7 We and, in birds: the luehevinal Bhatia: “à 
that of Harderus.: There is no caruncula. The 
Harderian gland is much lar ger than the other, 
ufually of an oblong form, and of'a flefh co- 
lour ; it is fituated between the levator and ad 
ductor mufcles, or fometimes, as in the turkey, 
‘between the adductor and the obliquus inferior : 
it produces a fingle excretory duct, which paffes 
through the fubftance of the third eye-lid, and 
opens on its internal furface.. This gland fur. 
nifhes a thick yellow. humour. The lachrymal,, 
gland. of birds is ufually very fmall, almoft 
round, very red, and fituated at the pofterior 
angle; it difcharges itfelf by two or three fmall 
. but confpicuous canals, precifely at the mel | 
of the two horizontal eye-lids. | 
Birds of the duck genus, and other féminins 
Vox. II. Ge and. 


450 Lecr. XII. Or rue Eve. 


and wading birds, have a glandular, hard, and 
granulated body, which occupies all the fupe-. 
rior part of the orbit, and turns backward, to 
- follow the curvature of the eye. In the tufted 
duck (anas fuligula) it is fo broad that it touches 
the correfpondent body, above the cranium: 
this body appears to fupply the place of the 
lachrymal gland; but I have not yet difcovered 
its excretory canal. | 

. All birds have two holes, for the paflage of 
the tears, placed in the interior angle between 
the two firft palpebræ and the third: they are 
broad, but have no cartilaginous border, being 
foft like the reft of the furrounding fkin ; they 
lead almoft immediately into the nafal fac, fi- 
tuated at the bafe of the nofe. 


D. In Reptiles 


Reptiles vary as much with refpect to jure | 
lachrymal glands, as to their eye-lids. 

The /ea tortoifes have a very confiderable 
gland at the pofterior angle; it is reddifh, gra- 
nulated, divided into lobes, and extends under 
the arch which covers the temple. 

‘In the fre/b water tortoifes we find two finall 
blackifh glands, which alfo exift in /oads and 
frogs; but Lhave not yet accurately ne 
their excretory ducts. 

Serpents, like panes, have no gland in ere Pe. 


” 
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| ARTICLE XIIL. 


Of the Eye of. Infe&s and Crujftacea. 


W uar we have to ee in this io, will relate 
chiefly to compound eyes ; the fimple eyes are too 
{mall for diffection. 

The ftru@ure of the eye of infects is fo very 
different from that of other animals, even the 
mollufca, that it would be difficult to believe it 


an organ of fight, had. not experiments, pur- 


pofely made, demonftrated its ufes lf we cut 
out, or cover with opaque matter, the. eyes of 


the dragonfly, it will ftrike againft walls in its 


flight. If we cover the compound eyes of the 
wa/p, it afcends perpendicularly in the air, 
until it completely difappears ; if we cover its 
fimple eyes alfo, it will not attempt to fly, but — 
will remain perfectly immoveable. 

‘The furface of a compound eye, when view ed 
by the microfcope, exhibits an innumerable 
multitude of hexagonal facets, flightly. convex, 
and feparated from one another by fmall fur- 
rows, which frequently contain fine hairs, more 
or lefs long. | | 
_ Thefe facets form die a hard and elaf- 


tic membrane, which, when freed of the fub- 
ftances that adhere to it pofteriorly, is very. : 


tranfparent. EE 
| Gc2 st © Each 
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Each of thèfe fall furfaces may be éd fréèted 
either as a cornea, or a cryftalline; for it is 
“convex externally, and concave internally, but 
thicker in the middle than at the edges; it is 
alfo the only tranfparent part in this fingular 
eye. 16 a 

‘Immediately behind this tranfparent mem- 

brane there is an opaque fubftance, which va- 
ries greatly as to colour in the different fpecies, 
and which fometimes forms, even in the fame 
eye, {pots or bands of different colours. Its 
confiftence is the fame as that of the pigment of 
the choroides ; it entirely covers the pofterior 
part of the tranfparent. facets, without leaving 
any aperture for the paflage of the light. © ~ 
. Behind this pigment we find RE very fhort 
white filaments, in the form of hexagonal 
prifms, fituated clofe to each other, like the 
ftones of a pavement, and precifely equal in 
number to the facets of the cornea; each pene- 
trates into the hollow part of one of thefe fa- 
-cets, and is only feparated from it by the pig- 
ment mentioned above. If thefe filaments are 
nervous, as in my opinion they appear to be, 
we may confider each as the retina of the fur- 
face, behind which it is placed: but it will al- 
ways remain to be explained, how the light can 
act on this retina, through : a coat of opaque 
pigment. 

“This multitude of slatted perpendicular 
to the cornea, have behind them a membrane 

which 
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which ferves them all as a bafe, and ‘which is 
confequently nearly parallel to the cornea: this 
_ membrane is very fine, and of a blackifh co- 
lour, which is not caufed by a pigment, but 
extends to its moft intimatetexture; we obferve 
in it very fine whitifh lines, which are trachee, 
and which produce ftill finer branches, that pe- 
netrate between the hexagonal filaments, as far 
as the cornea. By analogy, we may name this 
membrane the choroides... | 

A thin expanfion of the optic nerve is applied 
to the pofterior part of the choroides. This is a 
real nervous membrane, perfectly fimilar to the 
retina of red-blooded animals; it appears that 
the white filaments, which form the particular 
-retine of the different ocular furfaces, are pro- 
ductions of this general retina, which perfo- 
rates the membrane I have named choroides, by 
a multitude of {mall and almoft imperceptible 
holes. | 

To obtain a diftinét view of all thefe parts, 
it is neceflary to cut off the head of an infeét 
that has the eyes large, and diffect it potteriorly : 
each part will then be removed in an order the 
reverfe of that in which I have defcribed them. 

In the cray fbes, in general, the eye is fituated 
on a moveable tubercle. The extremity, which 
is rounded on every fide, and fometimes elon- 
gated into a cone, when viewed by a glafs, pre- 
fents the fame furfaces as the eyes of infects. 
When we cut this tubercle longitudinally, we 
G c 3 obferve 


# 
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obferve. ent the optic herve pâtes through it 
in a cylindrical canal, which occupies the place 


Of its axis.: Arrived at the centre of the cons 


vexity of the: eye, it forms a fmall button, which 
detaches very fine filaments in every direction ‘ 
at a certain diftance thefé filaments meet the 
choroides, which is nearly concentrical with 


-the cornea, and covers the fpherical brufh of 


the extremity ‘of the nerve, like a hood. All 
the diftance between the choroides and the cor- 
nea is occupied, as ih infects, by white filaments, 
clofely arranged in a perpendicular direction to 
each other, and which have the extremity next 
the cornea alfo coated with a black pigment. 
Thefe filaments perforate the choroides, and 
are continuations of thofe produced by the but- 


- ton, bus terminates the optic nerve. 


‘ » 
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Ear. 


 Articze I, 
Of Sound, and Hearing in general. 


‘Sound is the fenfation we experience, when 
certain bodies, called /oxorous, vibrate, and 
communicate their tremulous motion to the 
atmofphere around us, or to any other body in 
contact with our ear. The ear, being affected 
by this motion, tranfmitsthe impreffion it re- 
- ceives to the brain. In this manner we exercife 
the fenfe of hearing. — eae EE 
The qualities which belong to found, may be 
diftinguifhed into different kinds, gaat 
of Ex other, viz. 

. Force, which depends upon the extent of 
fé ne of the body from which the 
found proceeds. The greater the vibrations, the 
fronger is the found: the extent. of the vibra- 
tions is determined by the ue of impulfe 
which produces them. | 
Go4 aaah ae OMe 


/ 
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. Tone, which depends upon the: HORS of 
the ae ue The AE AE made by a fo- 
norous body ina: given time, produce a fone 
which is bigh or acute in proportion as thefe 
vibrations are more numerous, and /ozw or grave 
in’ proportion as thev are lefs' numerous. The 
laws of this velocity; and the circumftances 
which determine it, are well known. All things 
equal it is in the inverfe ratio of the length, 
and the direct ratio of the tenfion; whether that 
tenfion be the effect of external agency, er of 
the particular nature of the fonorous body itfelf. 

3. Refonance, which arifes out of the inti- 
mate Compofition of the fonorous: body: in it 
we diftinguifh different tones, as the clear, the 
yoft, the dull, the crackling, &c. &c. with the 
laws of which we are not yet acquainted. 
Ae Simple modulations of voice, the different 
kinds of which are expreffed by the letters 
called vowels, @, €, i, 0, 14, at, Ou, eu, &c. We 
are completely ignorant of the real nature of 
thefe modifications of found, though we are 
pretty well acquainted with the motions which 
man and other animals give to their vocal or- 
gans in producing then | Ant 

5. Articulations, the different kinds of which 
are expreffed by the confonants, 4, AA, Bees 
We know as little of them, as we do of the 
vowel founds. ‘The imitations of either of thefe 
_ modifications of found, which we produce by 

our inflruments, are, therefore, very imperfect. 
| 6h The 
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ee ‘The human ear can diftinguith all thefe dif- 
ferent « qualities with relation to one found: this 
diftinction i is made with wonderful accuracy, by 
perfons who frequently exercife that faculty, and 
particularly by . profeffional muficians. The 
other mammalia exhibit proofs that, they are 
capable of diftinguifhing the qualities of found 
which relate to fpeech, ep is to fay; fimple vo- 
cal modulations and articulations ; for we may ob- 
ferve daily. that they ser Meg the found and 
fignification of feveral words. Some are ftrongly 
affected by certain founds. Acute tones pro- 
duce a painful fenfation in dogs, and wealfo ob- 
ferve that thefe animals are terrified. by. violent 
noifes”: they. therefore diftinguifh thefe two pro- | 
perties. Birds have a. feeling, no lefs exquifite, 
of voice, tone, articulation, and even refouance, 
fince they learn to fing with great correctnefs, 
and, when their vocal organs permit them, can 
aatenicacly counterfeit the human fpeech,: with 
all the modifications praciisd by the individuals 
they imitate... 

. As to-cold-blooded animals, it 1s well known 
that feveral of them call each other by certain 
founds, and that others, which are incapable of 
producing founds, can at leaft underftand them, 
as.carps, which appear when the noife of a bell 
indicates to them that they are to be fed, &c. 
&c. : but we know not what qualities of found 
they diftinguith, and how far, in this refpect, 
the delicacy of their fenle of hearing e extends. 

‘We 
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We are fill more ignorant refpeting | ‘the 
ftate of this fenfe in the White-blooded animals. 
It is evident, -however, that feveral of them 
are not deftitute of the faculty of hearing. ‘1 

It would be of importance to determine the 
limits within which the ear of each animal per- 
‘ceives each of the qualities of found. Thus, 
‘with refpect toiforce, founds, which are fo weak | 
as to be loft to the human ear, are diftindly 
heard by certain animals. Other animals alfo 
may, perhaps)” endure’ founds which ‘would 
deafen us. “With régard to tones, fome are too 
grave} and others too acute for the human ear. 
Mufitians have even fixed the limits of thefe 
‘tones at two numbers of vibrations, which are 
‘to each other in ‘the ratio of 1 : 1024: perhaps. 
thefe limits are not the fame’in all animals. 
There are great differences between the indivi-. 
‘duals'of the human fpecies, with refpect to the 


faculty of diftinguifhing two very proximate — 


tones. The difierence’ is, perhaps, fill havi 
between one animal and another. 

With regard to modulation and Lp anion: the 
people of one country diftinguith, in their pro- . 
nunciation, certain letters, between which thofe 
of another pefceive no difference. The fame | 
ébfervation applies to the other qualities. 

It alfo appears, that an ear of fimilar ftric- 
ture is not equally perfect with refpect to all 
the different qualities of found: one ear may 

be found to poffefs great délicacy of hearing, 
; as 
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és to the weakeft founds; and yet be altogether ' 
incapable of difcriminating between different 

tones; on the contrary, a very fine mufical ear 

may be deaf to other low founds: if fuch differ- 

ences are obferved between one man and another, 

we may reafonably conclude that they exift in 

a far greater degree in the various ; kinds of ani- 

mals. | 

It is evident that there muft take place in the 
ear, at the moment of hearing, fome change 
which correfponds to each of eye qualities of 
found we diftinguifh; but far from being ac- 
quainted with its nature, we are even ill ig 
norant of the requifites, on the exiftence of 
which, general bearing, or the fe ae perception of . 

found, depends. | 

This confideration te to us the da vane 

tages that may be derived from Comparative 
Anatomy. It is natural to fuppofe that the — 
parts, which are conftantly found in all animals 
that hear, are thofe abfolutely neceflary to the 
mere perception of found in general; and that 
thofe parts muft have a more particular relation 
to certain qualities of found, which are found 
more developed in the animals that prete 
more perfectly thefe qualities. 

But this is the point which prefents the chief 
difficulty, becaufe it is almoft impoffible for us 
to afcertain the kind and degree of the percep- 
tions of other animals. ©. ; 

As to the parts effential to heatihig the exa- 

mination 
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mination we are about to make, of the organs, 
of that fenfe, in all the animals in which it has 
been difcovered, will fhew that. the, only part. 
conftantly exifting is a gelatinous pulp, which 
is covered by.a fine and élaftic membrane, and 
in which the laft ramifications of the. auditory 
nerve are. loft : this.pulp fills the: Jabyrinth in 
all fpecies from man to the cuttle-fith. ‘The 
organs of; hearing, of thofe animals which.are 
lacie below the cuttle-fith in the fcale of being, 
are not yet known, though feveral of, them. af- 
ford manifeft proofs of poffeffing that fenfe. 

Itis then almoft demonftrated, that the feat 
of hearing refides in this pulp, or rather in the 
nervous filaments that float or. are diftributed 
mit, We may form a very naturai idea of the 
connexion of this fubftance with the external 
‘movements which.are the caufe of found: this 
‘quivering gelly will receive, with facility, the 
concuffions tranfmitted to it by the vibration of 
fonorous bodies, and communicate them to the 
nervous filaments. Thus far may the motion 
of found. be traced; but the procefs, which is 
afterwards neceflary to produce perception, 
efcapes the anatomift as well as the metaphy- 
- fician. 

The other parts, which are not Se in vall 
ears, ‘can only be regarded as acceffory fub- 
ftances, calculated each in a particular manner 
to augment or to modify fhe fenfation. Very 
plaufible conjectures. may be made with refpect 

: | | to 


Art I. Sounp ann Hrarine. … 46% 


to the effect of forhe of thofe parts. It appears 

evident, for ‘example, that the! external ear, 

which is fo large in fome quadrupeds; ferves ea 

increafe found, in the fame manner as the trum- 
pets ufed by perfons who are deaf: it is very 

probable that the large. cavities. with offeous 

parietes which’ furround'the labyrinth in a num- 

ber of animals, produce a fimilar éffe& by the 

refonance of their folid and elaftic vaults. It 

is fuppofed that the thin and tenfe membrane 

of the tympanum, by means of the officula at- 

tached to it, tranfmits the vibrations of the ex- 

ternal air with confiderable force to the laby- 

rinth. Itis-alfo fuppofed that the will pro- 
duces, through the medium of the mufcles’ 

which act on the officula, that degree of tenfion - 

in this membrane, which is precifely neceflary | 

to bring it in unifon with the founds, to which 

we are inclined to pay particular attention: 

: It has been conjectured, that the fpiral and 

decreafing lamina which divides the cochlea 

of quadrupeds into two fcalæ, is compofed of 
offeous fibres; and,.as thefe fibres muft diminifh 

in length from the bafe to the point of that 
organ, that each is fitted to receive concuflions 

from a particular kind of tone. Formerly, the 
fame faculty was afcribed to the offeous rings 

which compofe the femi-circular canals, and 

which were believed to diminith gradually from 

the two extremities of each canal to its middle. 

The Euftachian tube has been regarded by 


| as | ~ fome 
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Ho as à fupplementary paflage for the founds 
which do not reach the ear by the meatus ex- 
ternus ; others have fuppofed, that it ferves as a 
canal to carry off the fuperfluous humours FR 
the cavity of the tympanum, &c. 

The inveftigations, to which we are about to 
proceed, may perhaps throw torn light upon 
thefe interefting queftions. | | 


/ 


ARTICLE II. 


Of the different Forms of the Membrane which - - 
contains the Auditory Pulp, or of the Mem- 
branous Labi print h 


De membrane which inclofes the auditory — 
pulp is tranfparent, fine, and peculiarly elaftic: 
with refpect to its form, it may be regarded as . 
felf fuftained, as it preferves its fhape, indepen- 
dent of the affiftance of the parts which fur- 
round it. It is, however, finer and weaker in 
the animals in which it is clofely encircled by 
the bones, and particularly in man, and the 
other mammalia. In young animals it is more 
thick, more humid, and more eafily feparary 
from the Hors than in the ale A 


| A. In 
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A. In Cray al TA 


> The NT Rp in thefe animals fcarcely 
merits the name of labyrinth; it refembles a 
{mall purfe, enclofed in a fcaly cylinder, open 
at both ends. The extremity by which this 
fmall cylinder joins the bafe of the antenna, af- 
fords a pañlage for the nerves into the purfe. 
The oppofite extremity is clofed by an elaftic 
membrane, which may be named iym pant or, 
with more propriety, fene/fra ovalis. 

' The air, or water, in which the animal ues: : 
acts immediately on this membrane: the 'ex- 
ternal appearance of this part is readily difco- 
vered, by looking at the inferior furface of the 
bafe of the large antennæ. 

_ Fabricius eae Scarpa have defcribed it in de- 
tail. . | 


B. In the sepia, 


. The ear is almoft as fimple as in cray-ff: 
but it is entirely concealed in the body of the 
annular cartilage, which ferves as the bafe of 

the great tentacula, or feet of thefe animals. 
The membrane of the labyrinth is alfo a im 
ple purfe, of an oval or roundifh form. In the 
common cuitle-fb (fepia officinalis) it has inter- 
nally feveral conical eminences, difpofed in an 
irregular manner: thefe eminences are wanting 
in the other {pecies. Jn the pulp which fills 
tae! | the 
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the ARE there is a fall bidy fufpended, 
which is offeous. in the cyitle-fio, properly fo 
called, and fimilar to ftarch in the oétopus: 

In the /epia officinalis, it totem ile a {mall 
valve of a concha. 


C. In Fifhes that have free Branchie, 


The membranous labyrinth begins to afflume 
a morecomplicated form. It is uniformly com-, 
pofed of three femi-circular canals, the dimen- 
fions of which vary, but which all communi- 
cate with a fac, more or lefs divided by con- 
tractions.  Befides the common pulp, this fac 
contains one, two, or three {mall bones, ac- 
cording to the fpecies. In the offeous fithes 
thefe bones are as hard as ftone. They arealways 
fufpended in the midft of the pulp, by a great 
number of nervous fibrillæ. Each of the three 
femi-circular canals has an enlargement, in the 
form of a bubble, near the place’ where it pe- : 
netrates the fac, and two are united at one of 
their extremities: in confequence of this junc- 
tion, the canals communicate with the fac, by - 
five apertures only, inftead of fix which would 
have exifted had the union not taken place. 

All the circumftances we have pointed out 
refpecting thefe three canals, alfo exift in the 
fuperior claflés; the whole apparatus is fituated 


in the fides of the cavity of the cranium, and 
: fixed 


$e 
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“hiked there by a cellular. tifue, confifting of 
veffels and offeous or cartilaginous fræna. 
 Fifhes differ from each other in the form and 


É 4 ‘proportion of the parts of the labyrinth, and 
in thofe of the. petrous officula it contains. 


One of the three canals is directed obliquely 


forward and outward, in a plane which is nearly 


vertical ; another is directed: backward and out- 
ward, alfo ina vertical plane; the third is al- 


moft horizontal, and external to the other two > 


the two extremities, which join, and open into 
the fac by one aperture, are the pofterior extre- 


/mity of the firft, and the anterior of the fecond 
canal: their other two extremities, and the two 
belonging to the third canal, enter feparately. 

The enlargement of the two firft canals takes : 


place near the extremities, which do not unite. 
In the third, it is at the anterior termination. 
There are fome obvious differences in the pro- 


portional length of the canals to the dimenfions 


of the fac; but in general they are fhorter in 
the offeous than in the cartilaginous fifhes, 


‘The moon-fih, the frog-ffh, and the flurgeon, 


have them very long and flender. In the offeous 
‘ fifhes, the pike and the tunny have them longer 


than the carps, eels, falmon, &c. 


The fac prefents more varieties sisal the femi- 


circular canals. 

‘In the moon-fifp it isa Auple cone, sie point 
> of which is directed towards the brain, and the 
Vo. ily ea &: 2 bafe 


\ 


; 
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bafe enlarged, to receive the three canals. In 
the furgeon, it is a broad, flat, and vertical difk, 


which is fituatedeon the lateral and internal pa- 
rietes of the cranium, and which alfo imme- |. 


diately receives the three canals. In the frog- 
jy, it is alfo a fimple fac. It appears, therefore, 
that an undivided fac is a general character of 
all the cartilaginous fifhes with free branchiz ; 
but in moft of the other fifhes, the part which 
receives the canals, and which we fhall name the 
Jinus, is feparated by a contraction from the other 
part, Hangs i we fhall more RARE call the 
fac. 

The finus is ufually flender, and elongated 
from before backward: the fac is oval, and‘is: 
fo fituated on the bafe of the cranium as to be 
Sherrer found very near that of the other 

; fometimes it lies in a depreffion of the bafe 


a he cranium. 


The pike has a fmall hollow appendix, which 
is connected with the pofterior part of the finus, 
by a very {mall canal, and fixed; by its other 
extremity, to the cranium, near the edge of the 
occipital foramen: this appendix may be re- 
garded as a third divifion of the fac, and has 
only, as yet, been obferved in this fifh. 

In the moon-fi/b, the fac contains no officula; 
but, inftead of them, we find fome lumps, the 
fubftance of which is moré of a mucous than 
of a cretaceous nature. tn the furgeon there is 

only 
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only a fingle triangular officulum, the hard nu- 
cleus of which is partly furrounded by creta- 
ceous matter. 

In the offeous fifhes, ssid even in Site of the 
cartilaginous kind, as the frog-f/b, there are al- 
ways three officula: two of thefe are in the fac, 
viz. the largeft, and a fmall one behind it; the 
third is alfo very fmall, and is fituated in the 
common finus of the canals. | 

The form of the bones, and their mode of 
adhefon to the fac, deferve to be noticed, parti- 
_Cularly with refpect to the largeft. 

It 1s commonly oblong from before backward, 
fituated obliquely in the fac, convex on its in- 
ternal furface, and concave on its external. 

_The.internal furface is fmooth, but marked 
with a furrow, which, varies according to the 
fpecies. The external furface has Line: afperi- 
ties... The fuperior margin is ufually denticu- 
lated ina more confpicuous manner than the 
inferior, and the anterior extremity has fre- 
quently fome tubercles or projections ; there 
are two of thefe in the officulum of the pzke, 
the mackrel, and the herring ; three on that of 
the carp, which has the middle one in the form 
of a ftyle. In the cod, and other gad;, the roach, 
_the /abrus, &c. the anterior ParEcenity is rounded, 
and has no points. ne) 

The proportional fize of this bone varies con- 
| fiderably ; it is {mall in the ee/, the /far-gazer, 
‘the Ron the dory, and the pike. Of a 

| 2. middhing 
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middling fize in the herring s and large in the 


genus gadus, (particularly in the cod,) in the 


carp, and a number of the thoracici. 

Its general form is oval in the cod, and moft 
of the gadi ; it is almoft round, with an inward 
angle in the genus. cyprinus, as the carp, the 
bream, the tench, the roach, and alfo in the genus 


filurus. In the pike, the falmon, and other trouts, | 
and in the furgeon, &c. it is irregularly trian- 


gular. 
The. furrow on the sent furface of the 


bone appears to form, with an internal produc- — 
tion of the membrane of the fac, a fmall ca- 
nal, which paffes through a part of the interior 


of the fame fac: this furrow is commonly lon=  : 


gitudinal ;: fometimes it is fhaped like a horfe- 


fhoe ; it is almoft circular in the carp! In the 


cod, its place is fupplied by an elevated ridge. 


Some tranfverfe ftriæ are almoft always ob- | 
ferved to extend from the furrow to the edge; | 


they are intended to lodge ‘the numerous ner- 
vous filaments which fufpend the bone: thefe 
ftriæ are more particularly confpicuous in the 
carps; which»have them radiated. — 


‘The denticulations on the edge of the bone 


are nearly equal all round in thé cod, and inthe 


carp, but the former has them blunt, and the 
latter pointed; they are found on one fide only 
on the’ /almon, trouts, and perches: The comgre 
éel has only three, which are on the fuperiog 


margin, eg NE ? 


| a ‘ 5 
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… The fecond officulum of the internal ear of 
fifhes is ufuatly fituated behind the large bone, 
but a little more outwardly; it is moft com... 
monly of a femi-lunar form, the concave part 
being turned forward; it is of a particular fhape 
in the carp, fimilar to the head of a fpear; its 
fizé varies, but it is always much fmaller than ~ 
the ticle... 
. The third officulum, we have ieee obferved, 
is within the finus ; fometimes it is fo near the 
largeft of the bones, that it can fcarcely be dif 
~ tinguifhed at firft fight, In the genera gadus, 
Jcomber, &c. it is triangular ; in the frigla, len- 
ticular. The pike has it rounded, and unequal. 
It is proportionally lafger in the carp, than in 
the other genera, and its furface is fcabrous, 
_and the edge ferrated. 

Cafferius, who firft defcribed the organ of 
hearing in fifhes, confidered thefe bones as ana- 
logous to the malleus, incus, &c. of quadrupeds. 
It has fince been conjectured, and Camper, 
‘in particular, has fhewn, that fubftances thus 
fufpended, in a trernulous gelly, which is cal- 
culated to be put in motion by the flighteft ex. 
ternal vibrations, may communicate the con- 
cuffions to the numerous filaments of the audi- 
tory nerve, to which they are connected... 

: A feptum is formed within the fac, by means 
of its internal membranes, united with thefe 
officula, and their nervous fibres: this ftructure. 
induces us to confider the facs as analogous to 

| “Hu 3 “the: 
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the organ, with two apartments, which is, in 
man, called, from its form, the cochlea. 


D. In Fifhes that have fived Branchia, 


We find the fame parts as in the other fpe- 
cies, but they are differently difpofed. The fi- 
tuation of the fac is nearly horizontal, and its 
figure is triangular. The angle which is 
neareft the brain, is prolonged in a canal 
which penetrates the cranium, and extends to 
the external fkin, where it is clofed by only a. 
thin membrane: this fmall membrane may be 
 diftinguifhed without diffection, becaufe it 
forms a {mall external depreffion near the nucha; 
it is, perhaps, analogous to the feneftrà ovalis 
in animals, of amore elevated order, and per- | 
forms alfo the functions of the tympanum. 

The fecond angle of the fac is pofterior ; it 
is round or oval, and contains the largeft of the 
_cretaceous fubftances. The third angle is di- 
rected forward and outward, and the two fmall 
cretaceous bodies are fituated near it. 

There are three femi-circular canals, each of 
which has a bullular enlargement, or ampulla, 
as in the other fifhes: one is anterior, and di- 
rected obliquely forward and outward: the fe- 
cond is external, and horizontal: the third is 
pofterior, and fituated in a plane, which is al- 
moft vertical, and directed backward and out. 

ward, ” Thofe extremities of the three canals, 
i .which 
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_ ? which have no ampulla, communicate with the 
| internal angle of the fac; the firft and the third . 
- near the feneftra rotunda, and the fecond a little 

lower. As to their other extremities, the firft 

and the fecond unite, and communicate, by a 

common canal, with the external angle of the 

fac ; the ampullaceous extremity of the third 

enters the fac feparatély, very near the place 
_ whence its other extremity arifes. 

The whole of this organ is, as ufual, filled 
with a gelatinous pulp. The folid parts con- 
tained in the fac do not refemble thofe of the 
offeous fifhes, with refpect to their confiftence. 
They are not harder than moiftened ftarch, and 
may be bruifed by the fingers: the largeft of 
_thefe fubftances is rounded on one fide, and 
comprefled and recti-linear on the other ; the 
two fmaller are nearly oval. | 

All thefe obfervations are common to the rays 
and /harks. ‘The, fpecies of thefe two genera 
differ from each other only in the proportion 

| of the canals and the fac; but the variations 
chus produced. are iat Pie apa | 


DE AT 


The membranous labyrinth in this clafs is, in 
‘general, compofed, as in the fithes, of three ca- 
nals and a fac: but there are fome fpecies which 
have an additional part. | 

the /alamanders, whofe ear, like that of 

Hus, . .» fifhes, 
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fithes, confifts of the labyrinth only. The three! MMM 


canals are fituated above the fac; they are de- 
preffed fuperiorly, and form together a triangle 
whith is almoft equilateral ; each has its am- 
pulla, and the fac contains a body of the'con- 
fiftence of ftarch, as in the rays and /Parks. 
Frogs and toads differ very little from /alaman- 
ders, with refpe to the membranous labyrinth; — 
they have the fame parts in the fame pofition, 
and their fac alfo contains one amylaceous fub- — 
ftance: their three canals form nearly a com- 
plete circle, by their junction with the fac. : 
“Crocodiles and lizards have alfo three canals, 


but they are larger, and each approaches nearer . : 


to a perfect circular form: the fac is fituated 
proportionally more within the head; its mem- 
branous parietes are furnifhed with feveral blood- 
veflels, which are particularly confpicuous in 
the crocodile. The folid parts it contains are 
three in number, and they are fmaller, and even 
fofter than thofe of the Chondropterygious fifh- 
es. Laftly, their labyrinth is rendered remark- 
able, by having an additional part to thofe we 
have already defcribed: this is the firft veflige 
of the cochlea; it is a ‘production of the fac, — 
in the form of a cone flightly arched ; it is di- 
rected, under the cranium, towards the middle 
line, and is divided into two compartments, or 
rather canals, by a double cartilaginous feptum: | 
one apartment communicates with the, fac ; the 


other, which is a continuation of the firft, re- 
3 | eh a ie flected 
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3 flected on itfelf, terminates at à very fmall hole, 
which is clofed by a membrane that feparates 
it from the. cavity of the tympanum, 
_ This organ is precifely fimilar to that. which 
is found in all birds: . Comparetti was the firft 
. who defcribed it in /izards. It is very large in 
the crocodile, and may be eafily.prepared fom 
young fubjects, 
-. It is more difficult to find this part in.the ca- 
 melion, and the marbled-lizard.. A veftige of it 
may be obferved in the ferpents.. The produc- 
tion which may be compared to this trumpet, 
or rudiment of the cochlea in the: fortoz/e,) is 
very fimilar to the part we named the fac, 
- ftrictly fo called, in fifhes ; and this refemblance | 
confifts not only in its form, but in the fmall 
amylaceous fubftances it contains: this feems 
to leave no doubt of the analogy between the 
fac and the cochlea in man, or of that between’ 
the part we called the finus, and the veftibule. 
We mutt, therefore, judge of the perfection of 
the labyrinths of thefe different ears, by.the de- 
gree in which the cochlea is developed. 

Tortoifes and ferpents have the femi-circular 
canals, like the other reptiles. In the tortoife 
they are proportionally very. fhort. 

The warm-blood animals have the labyrinth 
always clofely enveloped by bones;. and in all 
the fpecies, it is compofed of three femi-circular 
‘canals, each of which has an ampulla ; of a 

finus common to thefescanals, called. the veiti~ 
take Sie : | bule ; 
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bule; and: of an organ, with two canals or 
fcalæ, called cochlea, but which is not really 
{piral, except in the Mammalia. 


F. Zn Birds. 


The ypart correfponding to the cochlea in 
birds, we have already obferved, refemblés that 
of the crocodile; it is conical, flightly arched, 
obtufe at the point, and fituated obliquely from 
before backward, and from without inward, un- 
der the inferior part of the cranium. The fep- 
tum, which feparates it into two fcalæ, is com- 
pofed of two narrow cartilaginous lamine, 
united by a thin membrane throughout the 
whole of their length, and flightly twifted on 
themfelves; they adhere weakly to the parietes 
of the cochlea. ‘Fhe pofterior fcala is fhorter, 
and communicates with the cavity of the tym, 
panum by the feneftra rotunda, which ts clofed 
bya membrane. ‘The anterior and longer feala 
penetrates into the veftibule, and is not clofed. 
The veftibule is fmal!, and almoft round. The | 
femi-circular canals are difpofed in the follow- 
ing manner : the largeft is vertical, and directed 
obliquely from behind forward, and from within 
outward: the fecond is horizontal, and direéted 
outward: the third is vertical, croffes the fe- 
cond, and takes a courfe which is the oppofite 
of that of the firft. 

In the Pafferes the firft canal is fmalleft, and 
fituated 


i 
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_ fituated farther back with refpect to the other 


two, than in other birds. The other differ- 
ences are not important : they appear, however, 
more confiderable in the birds of prey, parti- 
cularly the nocturnal kind ; and inthe Pafferes, 
‘than i in the Gallinæ and the Palmipedes. 


“In the cafowary and the ofrich the cochlea 
approaches more to a vertical pofition; and of 


all birds, the ofrich has the fmalleft cochlea, in 
proportion to the other parts. ‘The goo/e is the 


fpecies im which it proceeds moft directly to- 


wards the middle line. 


G. In Mammalia. 


The labyrinth of the mammalia does not 
differ from that of other animals, except that 


the cochlea is really formed with feveral {piral | 


turns round a Conical axis, and may, therefore, 
with propriety, be compared to the fhell ied a 


Anail. 


The three us are almoft one in man ; 
they do not crofs each other ; the horizontal is 
rather the fmalléft; the anterior, or vertical 


canal, and the pofterior, are united at one of 


their extremities; each of the three has a {mall 


ampulla; the veftibule is a little rounded; the 


cochlea is fituated forwards, and a little inward ; 
the plane of its bafe is almoft vertical, and di- 
rected Sr from sent forward, and from 

MID 
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without inward. The breadth of the bafe does. 


not exceed that of the horizontal canal. 

The fpiral part forms two turns and a half; 
it diminifhes rapidly, fo that the cochlea ap- 
proaches, upon the whole, to a globular form. 
As the axis is oblique, one fcala is anterior and 


external, and the other internal and pofterior. . 


The internal, which is neareft the bafe of the 
cochlea, isa little longer than the other, and 


turns back, to terminate in the feneftra rotunda, - 
which communicates with the barrel, or ah , 


_of the tympanum. The external, which. 
nearer the apex, extends to the aurea 
which is itfelf connected with the cavity of the 


tympanum, by the feneftra ovalis. The relative 
proportions of the parts of the labyrinth Ney | 


confiderably in the different fpecies. 

In dais, properly fo called, but more par+ 
ticularly in the hor/e-fhoe bat, the cochlea greatly 
exceeds the femi-circular canals i in magnitude : 


the breadth of the cochlea in the hor/e-fhoe bat 


is four times greater than the circumference. of 
one of the canals, and the diameter of its cavity 
is ten times longer than theirs. 

This difproportion is much lefs confiderable 
in the fernate bat. 

In moft of the Hp tone and in the hog, 


elephant, and borfe, the cochlea is alfo larger, in 


proportion to the canals, than in man, But in 
the mo/e it is fmaller. “The hare has it alfo pro- 
: | | ‘portionally 


- 
4 J 


Ç 


Arr. if Memsranous Las nt. 477 


portionally Rates than man. lis proportion 
in the Ruminantia is nearly the fame as in man. 


In all thefe animals it has the fhape of thofe 
fhells which conchyologifts call turbinated, 


that is, of a round or globular cone: ‘The 
number of the turns is as in man, two and a 
half. 

The guinea pig, the cabiar, ane the porcupine, 
> have. a turriculated cochlea, with three turns 


_jand a half; thefe are the only examples I know. 


of this number, The common rat has, like the 
other quadrupeds, only two and a‘half. 

The cochlea is very large in the’ Cetacea, and 
all its parts are well developed ; but the fpiral 
part remains nearly in the fame plane, without 
rifing upon its axis; it makes, befides, only a 
turn Baa a half, The femi-circular canals are 
fo fmall, that Camper long denied their exift- 
ence. They are, however, in other refpects, 
fimilar to thofe of the reft of the mammalia, 


and I have made a very perfect diffection of 
them in the fœtus of the whale. 


The proportion between the two fcalæ of the 
cochlea is not the fame in all mammalia: that 
which goes to the tympanum is fomewhat larger 
than the other in man, the dog, the /loth, the ele~ 
phant, the horfe, the dolphin, &c. The differ- 
ence is very remarkable in the dat. The fcalæ 
are nearly equal in the bippopotamus and the hop. 
_ That which communicates with the veftibulum, 
is ghe largeft à in the ee the goat, the /heep, the 

bare, 
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hare, the rat, the guinea pig, the cat, &c. But 


. even in thefe animals, the part of the fcala of 
the tympanum, which is very near the feneftra 


\rotunda;. widens and becomes broader than the i 


other. | 
In mammiferous animals in general, the la- 
byrinth, confidered as a whole, is much fmaller, 
‘in proportion to the reft of the head, than in 
birds. It.contains no folid parts in thefe two 
claffes; we obferve only fome white parts, 


which proceed from the expanfion of the extre- 


mities of the nervous filaments, in the gelati- 


nous. pulp which fills. it. Of thefe we thal] 


fpeak hereafter. 


ARTICLE Ill. 


Of the Manner in which the Membranous La- 


byrinth is contained in the Bones, or of the 
Offeous Labyrinth. 


Te membranous labyrinth of vertebral ani- 


mals is more completely contained in the bones; ! 


and more clofely embraced by them, in pro- 
portion as thofe animals are more perfect, and 
poffefs ears, with which the external clement 
freely communicates. 


| A, In 


1 


7 
‘ 


_ A. In Fifhes that have free Branchie, 


… The labyrinth is contained in the fame cavity 
as the brain: the parietes of the cranium afford 


, only fome depreffions for receiving it, and it is 


retained in thefe hollows by veffels and cellular 


fubftance. Only a part of the femi-circular 


canals is fituated in pulleys; or fhort offeous 
canals. | | 


In the #002-f/b the large lateral depreffion of 


the cranium, which contains the ear, is divided : 


by only two fmall cartilaginous columns, one 


of which is horizontal, and furnifhes a pulley — 


to the pofterior femi-circular canal: the other 


is vertical, and affords one to the horizontal. 


canal ; but asthe interval between thefe columns 
and the parietes: of the cranium is ten times 
greater than the diameter of the canals, they 
are fufpended in that fpace by veffels and cel- 
Jular fubftance. The anterior vertical canal has 


even no column of this kind, and there is no 


depreffion for the fac in the bafe of the cranium. 
. The cartilaginous columns become broader 
in the frog-fye, and approach: more to the 
parietes of the cranium. In the offeous fifhes 


they are ftill farther enlarged, and there is con- 


ftantly a certain portion of all the femi-circular 
canals contained in others, which are formed of 
bone. The pofterior and horizontal canals are 
always. more enclofed than the anterior; the 

latter 


Art. III. Ossrous Lasvrinre. 479 


prey 
eh 
. LEE 


@ 


480 Lrcr. XIII. Or THE EAR. 


latter has only a {mall offeous pillar in the e¢/, os 


the pike, the roach, and the mackrel. It has 
merely a furrow in the dory, and fome of the 
jugulares. It has an offeous canal, which is a 
little longer, in the cod and the carp: the other 


two are almoft funk in the bones. In the falmon Ra 


and the carp the fac is commonly fituated in a 
dépreflion at the bafe of the cranium.. In pro- 
portion as the fac is farther removed from the. 
firtus or véftibule, the fofla, which receives it, 
becomes deeper. This may be obferved in the 
cod, but particularly in the carp and the herring, 
which have the fac clofely enveloped in an. 
offeous antrum, that has no outlet, except one. 


_ for the narrow canal, which joins the fac to the 


finus. 
In all the offeous fifhes, the Baie aa the 
extremities of the canals, are at liberty in the 


cavity of the cranium, and the nerves have not 


to pafs through bones in order to reach them. - 
In the ffurgeon, the ear begins to feparate from 
the cavity which contains the brain. The three 


_.canals are placed in cartilages, throughout the 


whole of their length: the cartilaginous canals, 

which receive them, are ed larger than 
they are; the. fac, to which they are joined, is. 
clofely applied to the fide of the cranium; and. 


‘between it and the cavity for the brain, here is 


a very thick membrane, connected by feveral 


‘ ligamentous productions, and perforated by fe- 


veralholes for the paflage of the nerves. — 
di; Re B. Zn 
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puts B. In the Cuindronierys i, 


Or Ale Hat have fixed branchiæ, as the 
yays and the foarks, the whole of the mem- 
branous labyrinth. is ‘enclofed in a, particular 
cavity, formed in the fubftance of the cra- 
nium; this cavity is fituated on the fide and 
pofterior part.of that which contains the brain, 
with which it does not communicate, except by 
the holes that afford paffages for the nerves. 

This cavity feems moulded upon the mem- 
branous labyrinth itfelf; it is compoféd, in the 
fame manner, of three canals, and of another, 
with which they join. But all thefe parts are 
confiderably larger than thofe they contain, and 
the latter do not adhere to the parietes of thefe 
cavities, but are fufpended in them by veffels, 
nerves, and cellular fubftance. In confequence 
of the fize of the external labyrinth, the ter- 
mination of the membranous femi-circular 
canals are fituated within the cavity which 
contains the fac of the amylaceous bodies. The 
holes, through which the nerves pafs, corre- 
{pond with this cavity on the internal fide ; ex- 
ternally it communicates with the hole called 
feneftra ovalis, which is clofed only by a mem- 
brane, and by the fkin which paffes above it. 
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The offeous labyrinth of reptiles refembles 
that of the Chondropterygii, that is to fay, it 
envelopes the whole of the membranous laby- 
rinth, but in a manner more or lefs clofely. ~ 

In the tortoi/e, the feptum which feparates 
the veftibule from the cranium, is not offified ; 
it remains partly membranous. 

‘In the crocodile, and other /izards, the tous : 
labyrinth clofely embraces the membranous, or 
completely covers it by a thin and hard lamina. 


D. Zn Birds and Mammata. | 


The membranous labyrinth in thefe clafles 
is fo completely, and fo clofely encafed' by the 
bones, that its nature has long been mifunder- 
ftood. It has moft commonly been regarded 
as the internal periofteum of the cavities in 
which it is contained. When obferved in a dry: 
_ftate, and fhrivelled up into hard filaments in 
thefe cavities, it has been defcribed under the 
name of the nervous zones of the femi-circular 
canals, or the membranous ePÉUA of the vef_ 
tibulum. | 

Scarpa and Comparetti have, however, D 
figned to this part its proper importance. In- 
deed, when we examine it in young and recent 
fubjects, we find that it does not differ from 

the. 
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the analogous membrane in fifhes : that it is 
really the effential part of the labyrinth, and 
that the offeous cavities ferve only as its cafe. 

The offeous labyrinth of birds is formed by a 
thin and hard boney plate, fo exactiy fitted to 
the membranous labyrinth, that we can even : 
diftinguifh in it the ampulla of the femi-circular 
canals: as it is fituated in the fukftance of the 
temporal and occipital bones, the two tables of 
which are feparated by only a very open diploe, 
which is eafily removed, it may, without much 
trouble, be laid bare, fo as to afford a view of 
all the parts. 

Some of thefe parts, particularly two of the 
femi-circular canals, are even vifible within 
the cranium, without any preparation. The 
auditory cell§; of which we fhall fpeak here- 
after, and which form vacant fpaces around and 
within the intervals of the labyrinth, render its 
preparation ftill more eafy. 

In mammalia, the labyrinth is ufually enve- 
loped by the fubftance of the pars petrofa of 
the os temporum, which is fo denfe in the adult 
‘animal, that the two parts cannot be distin- 
guifhed. The cavities which compofe the la. 
byrinth, appear to be hollowed out in that pe- © 
trous fubftance, in the fame manner as quarries, 
or mines, are formed in rocks. 

It is only in the foetus that the offeous laby- | 
‘rinth can be difengaged from the fubftance. 
which envelopes it, and which has not then 

I12 | acquired 
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acquired the fame deyree of hardnefs as the la- 
ming, of which it is formed. 

There are, however, fome monk and , they 
are of the number of thofe which hear beft, 
that have not the petrous fubftance around the 
‘thin lamina of their offeous labyrinth. | 

In the mole, forexample, thethree femi-circular 
canals are difengaged, and vifible on the inte- 
rior of the cranium, without any preparation. 
‘The cochlea is enveloped by cellular ftructure, 
almoft as lax as that of birds. | | 

The enormous cochlea of dats is vifible, with- 
out any preparation, under the bafe of the cra- 
nium, where it forms a confiderable projection, 
fimilar to that made by the cavity of the tym- 
panum, in a number of fpecies: their femi- — 
circular canals may be obferved within the 
cranium, in the fame manner as thofe of the 
niole. 

In the pote bat tvehertili Leporinus,) 
the cochlea projects within the cranium. 

In the guinea pig (cavia cabaya,) and in the 
cabiai (cavia capybara,) it projects into the tym- 
panum, under the two feneftræ, in the fori of 
a nipple. It has the fame appearance in the . 
marmoite and the porcupine ; and is more or lefs 
fimilar in all the Rodentia. It alfo projects a 
little within the tympanum in the e/epbant. — 

The Cetacea are the animals which have the ; 
fubftance of the pars petrofa hardeft. 

From the defcription we have given of the 

mem-= 
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Seats anus labyrinth, it will be: eafily per- 
ceived, that the offeous veftibule muft have five 
holes for the extremities of the femi-circular 
canals; one for the fcala of the cochlea, which 
communicates with it; and one Communicat- 
ing with the cavity of the tympanum, which is 
the feneftra ovalis. 

We fhall not ftop to defcribe the differences 
which occur in the fize, fhape, and relative po- 
fition of thefe feven holes. | 

The ‘offeous cochlea turns round a conical 
axis; it may be compared to the fufee of a 
watch; the proportions of its height and bafe 
vary according to the fpecies. : The fection of 
each turn of the offeous cochlea is not round; 
there is, on each fide of the axis, a fharp ridge, 
which is the fection of the offeous part of the 
fpiral lamina that divides all thefe turns into 
two fcalæ. | 

In man, only that portion of the lamina 
which touches the axis is offeous; the other 
part is entirely membranous. The fame ftruc- 
ture, however, does not prevail in all mam- 
miferous animals. In the dolphin there is only | 
one very narrow fiffure, which divides the la- 
mina, throughout its whole length, into two 
parts; that which touches the axis being three 
times larger than the other, The fifiure only is 
completed by a membrane in the frefh flate. 

In the dolphin alfé, the offeous part of this — 
feptum, which touches the axis, has, under its 

LOT pals 


\ 


« 


4860) Eres: XIII. Os THE Far. | 


} -bafe, and in the fcala that ; joins the tympanum, 
a fmall canal, following the fame curvature 
from one extremity of the cochlea to the other; 
the tranfverfe fection of this canal is round, and 
its parietes are very flender: it might be re- 
garded as forming a third fcala in the cochlea, 
but it is probable that it ferves to envelope a 
veffel or a nerve; befides, its diameter dimi- 
nifhés in the oppofite direction of that of the 
fcalæ, and it is largeft towards the apex of the 
cochlea. In the Ruminantia we alfo obferve a 
fimilar canal, but proportionally much fmaller. 

We have fufficiently defcribed the external 
form of the os petrofum of quadrupeds, in Ar- — 
ticles III. and IV.’ of Lecture VIII. That of 
the Cetacea deferves to be confidered feparately ; 
it is not articulated with the bones of the cra- 
nium, but is fufpended by ligaments under a 
cavity, or vault, which is fituated on each fide 
of the. bafe of the cranium, and principally — 
formed by the os occipitis. 

The os petrofum may itfelf be confidered as 
formed of two portions foldered together, viz. 
the cavity of the tympanum, which we fhall 
defcribe at the end of the next Article; and 
the pétrous part, properly fo called, which 
contains the labyrinth. 

The fuperior furface of this fecond portion 
has, towards its internal edge, a’ femi-circulat 
eminence, which correfponds to a hole in the 
bafe of the cranium, and where we obferve a 

8 depreffion, 
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depreffion, A Ve is the internal meatus audi- 
torius., The cochlea is fituated in this eminence. 
The external portion of the os petrofum is con- 
fiderably larger than the eminence we have juft 
pointed out ; it partly forms an arch above the 
cavity of the tympanum; it is oblong in the 
dolphins. In the eachalozs it is coarfely rounded, 
and prolonged backward into a fcabrous process. 
The /amaniin has it deeply bilobated. 

We shall now briefly notice the aquedugs. 
Thefe are two canals; -which form a communi-- 
cation between the labyrinth and the interior 
of the cranium, different from that which affords 
a paflage for the nerves ; one goes to the vefti- 
bulum, near the common orifice of the two 
united femi-circular canals ; its orifice, on the 
fide of the cranium, is triangular, and fituated 
above and behind the meatus auditorius i internus: 
the other arifes from the cochlea, at the fcala 
tympani, very near the feneftra rotunda, and 
opens into the cranium, under the inferior edge 
of the os petrofum, and below the internal 
meatus : _thefe aqueeducts are found in all the 
- mammalia. They are very large in the dolphin, | 
particularly that of the tympanum. | 

In fome other mammiferous animals, as the 
elephant and the horfe, the laft duct forms only 
a narrow fiffure on the fide of the cranium. I 
have not fufficiently examined them in the other 
fpecies of this clafs, See Rye: 
| 154: _ Accord- 
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- According to Comparetti, two analogous 
canals are found in birds, but ‘their ufe appears 
to us fill doubtful. 


ARTICLE IV. 
x : | 
Of the Cavities fituated between the Labyrinth 
andthe external Element, or, Of the Cavity of 
the Tympanum, and its Appendages. 


Tx the f/hes with free branchia, whether carti- 
laginous or boney, the labyrinth has no com. 
munication externally : all the parts of: the ear_ 
are inclofed within the cranium, and covered 
by the bones. 
An the fies ‘with fixed branchie, or the 
Chondropterygii, the labyrinth communicates 
by a fmall canal, with an aperture fituatèd. be- 
hind the head, and clofed by a membrané and 
the fkin: there is nothing befides this between 
. the ear and the fürrounding element. | 
Among the reptiles, the /alamander has the 
dabyciarh ‘completely enclofed within the cra- 
nium, and deprived of all external communi- 
cation, as in the fifhes that have free branchiæ : 
but the other genera of the fame order have ail 
a feneftra, called oval, fupporting an offeous 
plate, analogous to the bone, called ftapes in 
| man. 
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man, — The lizard genus had another aperture, 
but which is clofed only by a membrane, and 
which receives the name of feneffra rotunda. 
Thefe two apertures exift in all birds, and in all 
quadrupeds, as has already been fhewn. 

The cavity, which is fituated anteriorly, and 

which is more or lefs complicated in different 
animals, 1 is called the éarrel, or cavity of the 
“tympanum ; it communicates with the mouth by 
a canal, or by a fimple wide aperture, called 
the Euflachian tube: another aperture affords a 
communication with the external element ; it 
is fometimes fhut by a thin membrane, at other 
times-covered with a thick, or even fcaly fkins 
thefe parts are called membrana tympani. 
_ The offeous plate, which covers the feneftra 
ovalis, is connected by a handle-like production 
of a fingle piece, or by a chain of officula, ar. 
ticulated with each other, and with the mem- 
brane of the tympanum, and may therefore 
communicate thé impreffions received by the 
latter, to the interior of the veftibulum. 

The cavity of the tympanum forms the fub- 
“ject of defcription in the prefent Article, 


A. In Reptiles. 


The barrel, or cavity ofthe tympanum, cannot 
be faid to exiftin Serpents: the ftalk of the plate 
is furrounded by the flefh, and its extremity 
| touches 
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touches the fkin, near the articulation of the 
lower jaw. 

In toads and frogs, the whole of its thai 
part is membranous; it communicates imme- 
diately with the back of the mouth, by a large 
hole, which may be feen on opening the art 
of the animal. It is very fmall, and almoft 
entirely membranous in the pipa, in which the 
labyrinth is connected with the feneitra ovalis 
by only a very long canal. 

It is alfo membranous pofteriorly Lun infe- 
riorly in the common /izards, and in the ca- 
_melion ; it communicates with the bottom of the 
palate by a fhort wide canal. 
=. The barrel of the crocodile may be divided 
into two parts: one external, which is very 
wide, and clofed on the outfide by the mem- 
brane of the tympanum, and the fkin, but en- 
tirely furrounded by the bones; and one inter- 
nal, which is feparated from the former by a 
contraction, and which communicates with the 
two feneftra, and with fome cavities analogous 
to the maftoid cells of man, but much larger: 
one of thefe cavities is placed between the femi- 
circular canals, and the other is directed back- 
ward and outwatd; the barrel is fituated a à 
the fuperior part of the cranium. 

_ The cavity of the tympanum in the ee 
is placed more laterally; it is not fo wide ex- 
ternally ; and the contraction, which feparates 
! 3 | | Nr The 
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_thé external part from the intétnal, is lefs con- 
fpicuous, becaufe the projection, which it forms, 
is rounded, and not acute, as in-the crocodile. 
The internal portion is prolonged backward, in 
the form of a large round cell: in the bottom 
of the cavity, oppolite to the membrane of the 
tympanum, there is a narrow canal, in which 
the officulum is funk, and which communicates 
with the feneftra ovalis. The Euftachian tube 
is a canal of a moderate length, which proceeds 
downward, and a little backward, and termi- 
hates in the palate, behind and within the artis 
culation of the jaw. 


B. In Birds. 


The cavity of the tympanum is alfo very wide 
on the outer part, in‘ birds: its pofterior and 
inferior parietes are formed by a projection of 
the os occipitis: the anterior is, in a great 
meafure, completed by a bone-peculiar to birds, 
called os quadratum. We fhall defcribe this 
bone when we treat of the articulation of the 
be lower jaw. ar? 

It communicates with ire large cavities, 
which are more or lefs prolonged into the fub- 
ftance of the bones of thé cranium, and which 
particularly characterize the organ of hearing 
in birds. Thefe cavities, being inclofed by 
thin and elaftic offeous lamina, are doubtlefs 
very fonorous, and confiderably augment the 

effect 
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effect of found, with refpect to the labyrinth, 


which they furround on all fides, In the owl 
genus, particularly in the white owl (firix flam- 


mea), they are more extenfive than in any other 
birds ; the firft opens into the fuperior part of 
the tympanum, and extends through the whole 
breadth of the occiput, as far as the correfpond- 
ing cavity of the oppofite ear, with which it 
unites above the foramen magnum; the fecond 
enters the barrel at its DUR and inferior 
part ; this cavity extends only between the femi- 
circular canals, and is the fmalleft of the three; 
the third communicates with the anterior part 


. of the barrel of the tympanum, above the 


Euftachian tube: it pafles above that tube, and 
extends through the breadth of the bafe of the 
cranium ; it unites with the cavity of the other 
fide, under the part which contains the pituitary 


gland: thus the barrels of the tympana, in the 


white owl, communicate by two different chan- 
nels: the third cavity furrounds the part ana 


? logous to the cochlea. 


This vaft extent of cells, attached to the | 
barrel of the tympanum, is found in the white 
owl only. In the other common and horned owls, 
the cavities are a little contracted, and they di. 
minifh more and more down to the caffowary and 
the ofrich, which, of all birds, have them the 
{malleft. The goat-/ucker, a nocturnal bird, to 
which a quick fenfe of hearing is neceflary, has 
them very large. Diurnal birds of prey, and 

the 
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the Gallinæ, have the firft cavity, and the third, 
ini the form of a narrow conical tube, without 


“any communication from the one fide of the 


head to the other: the fecond, or that between 


the femi-circular canals, is larger inthe diurnal 


birds of prey than in the ae becaufe they 


_extend outward, behind the pofterior edge of 


~ 


the barrel; thefe cavities are generally {mall in 
the Anferes and Grallæ. They appear to be en- 
tirely wanting in feveral fpecies of parrots, in 
which the internal fubftance of the bones of the 
cranium is uniformly a very loofe diploe: their 
tympanum, however, ‘has a more confiderable 
concayity pofteriorly, than that of other birds. 

The Euftachian tube is completely offeous in 
birds ; it isa conical canal, which commences 


at the anterior and inferior part of the tympa- 


num, by a large aperture, and which paffes 
under the third cavity, defcribed above, from 
which it is feparated by only a thin lamina; it 
proceeds obliquely inward, contracting gra- 
dually, and terminates in a fmall aperture very 
near the middle line, and confequently alfo very 


near the tube of the other fide; thefe two aper- 


tures open into the palate behind the internal 
nares. 

The two nettes, by which the labyrinct ‘of 
birds communicates with the cavity of the tym- 


_.panum, are fituated one above the other, in a 
p 


depreffion oppofite to the membrana tympani ; 
an offeous bar feparates them. The feneftra 


7 à called. 
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called ovalis, or that which communicates with 
the veftibulum, is above the feneftra named 
rotunda, which communicates with the cochlea; 
but they are both of an oval fhape ; the feneftra 
rotunda is the largeft, and frequently exceeds 
the fize of the other COPA: 


oi C. In Mammalia. 


The cavity of the tympanum, in mammife- 
rous animals, prefents very remarkable differ- 
ences, as to dimenfions, form, mails and 
internal arrangement. 

In man thie à cavity forms almofta fern itobeea, 
and the membrane may be regarded as its great 
circle; it neither projects without nor below 
the cranium ; its parietes are very unequal ; that 
which is oppofite to the membrane of the. tym- 
panum, has an angular elevation, which afcends 
obliquely from before backward, and which is 
named the promontory. The feuefira ovalis is 


' above it: the longeft diameter of this feneftra is 


tranfverfe, and almoft double the fmaller ; it is 
exactly oppofite to the membrane of the tym- 
panum: the fenefira rotunda is below the pro- 
montory ; it is directed a little downward and 
backward ; they are both a little funk. There 
are fome flight excavations in the barrel of the 
- tympanum, which might be compared to the 
cells of birds, but could only be regarded ast: 
very minute veftiges of them; they are not 

| fimilar 
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fimilar in dl individuals ; there is one above 
‘and before the oval feneftra, and another behind 
the round; the latter communicates in adults 
. with the cells, which are formed, at a certain 

age, within the maftoid procefs of the temporal 
. bone. The Euftachian tube begins.at the an- 
terior and inferior part of the Datiel. by a hole. 
which is nearly round ; it firft forms an offeous 
canal, which is directed downward and inward, 
towards the point of the os petrofum, where it 
is narroweft ; it is continued from this place as 
a cartilaginous canal, which is enlarged, as it 
advances, and terminates in the back of the 
mouth, near the internal pterygoid procefs, and 
confequently near the pofterior orifice of the 
nares of the fame fide, by a wide aperture, like 
the end of a trumpet, the edge of which forms 
a: ‘Projecting burr, or roll. 


ie External Form of the Cavity of the Tym- 


_ panum in Mammalia. 


-Amongft apes, the guenons and the maggo/s have 
not the os petrofum more prominent under the 
cranium than we obferve it in man, and the bar 
rel, or cavity of the tympanum, remains concealed . 
within it: the maftoid procefs becames very 
fmall, or is almoft obliterated ; but the maftoid 
cells Habs of farther i into the reft of the temporal 
bone. 

In the other AO animals, beginning 
with the /apajous, the barrel increafes confider- 
ably 
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ably in fize, and forms a large protuberance 
under the cranium. | 
_ This protuberance is oval; and its great axis 
is longitudinal in the Hapa badgers, geese 
and martins. | 

It is a little rounded, and its great axis is di- 
rected obliquely inward, in dogs, cats, and coatis. 

It is almoft round in bares and beavers. 

‘It is femi-{pherical in teruate bats and pars 
golins. | | 
It is more or lefs angular in the Ruminantia, 

the cabiai, the floth, the bippoporamus, the ele 
phant, and the rhinoceros. 

It is plain in the mole, and touches that of the’ 
other fide, which makes the cranium lid cee 
fmooth inferiorly. | 

In the ant-eaters, the floor of the noftrils 
being continued between the two barrels, their 
projection, under the cranium, cannot be ob= 
ferved. 

In the dear there is no protuberance. 

In the bog there is a long projection, like a 
fac or a club, which is moft contracted at the 
part joining the cranium. 

In moft of the digitated mammalia there is 
no maftoid procefs, except a flight protube- 
rance arifing from this projecting part of the 
barrel, or the barrel itfelf fupplies the place of. 
that procefs : but in the cabiai, the guinea-pig, 
hogs, the Ruminantia, and hor/es; there is, be- 
hind the tympanum, a long procefs, which an- 

| fwers 


fwers to the maftoid. It poles however, to 
the occipital bone. 
' In moft of the Sarcophaga and Radeatia: the 


parietes which form this projection are thin, 


hard, and leave a large vacancy between them. 
In bogs, on the contrary, the whole. of the in- 
terior is compact and cellular. 

In the Carnivora and the Rodentia, the fur- 
rounding lamina which enclofes the cavity of 
the tympanum, is distinguifhed from the reft 
of the os petrofum by a future, and is not united 
to it until thefe animals reach an advanced age. 

In cats-and civets it is itfelf fubdivided into 
two parts by another future: the pofterior por- 
tion has much refemblance ta a cochlea, and, 
except the difference in thicknefs, is perfectly 
copra ee by the barrel of the whale. 


2. Internal Divifion of the Cavity of the Tym- 


panum, and Maftoid Celts. 


The oval frame which fupports the membrane 
of the tympanum, is almoft parallel to the ap- 
pofite fide of the cavity ; it correfponds nearly 
to the middle of that fide in man, the moukey, 
the dog, the badger, qweafles, Rodentia,.Rumi- 
nantia, &¢. In all thefe animals, the promon- 


tory correfponds to the middle or pofterior part. 


of the tympanum; but a fpace always remains 

between it and: that membrane ; and the parts 

“of the barrel fituated-before and behind the pro- 

montory, are not feparated in a.marked manner. 

- Vou. II, KK In 
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Inthe cat and civet genera, however, Pay 
is an offeous procefs, which extends from the 
pofterior and inferior edge of the frame of the 
membrana tympani, to the promontory, and 
which, being prolonged obliquely, divides the 
barrel into two unequal parts that communicate 
together only by a hole. The anterior and ex- 
ternal cavity is the barrel of the tympanum, 
properly fo called, and contains the officula and 
the feneftra ovalis. The other part, which is 
much larger, contains the feneftra rotunda. In 
the /ion, this feneftra’ correfponds precifely to 
the line of feparation, and is fituated at the hole 
by which the two patts communicate. The 
_pofterior part may be regarded as analogous to 
the large cells of birds, and it appears to be 
given only to animals that are PLR aa for a 
quick fenfe of hearing. | 
In a number of Sarcophaga, aide even in thofe 
I have named, there is another offeous ridge, 
' but not fo broad as the former, and tranfverfe : 
it appears to ferve merely as a fupport to the 
frame of the membrana-tympani. The hor/e 
has a number of fimilar pieces. | 
In the /apajous and the ant-eaters, the cavity 
bas alfo an additional cell formed by an offeous 


_ feparation; but this cell is fituated before the 


cavity of the tympanum, properly fo called, or 
that part to which the membrana tympani be- 
Jongs. The flotb has a cell at the bafe of the 
. zygomatic arch. 


_ The 
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The barrel or cavity of the tympanum in the 
elephant, has no feptum ; but its fides are fur- 
nifbed witha great number of prominent la- 
minæ, which crofs each other in every direc- 
tion, and produce a multitude of irregular cells 
and finufes. We find the veftiges of fimilar 
cells in the irregularities and depreffions of the 
barrel in feveral Rodentia, particularly the ca- 
biai, the guinea pig, the marmotte, and the por— 
cupine. — 

In the ra the barrel, PRE # 
called, is extremely fmall; but it communi- 
cates by a hole with another cavity, divided in- 
ternally into a great number of irregular? cells, 
analogous to thofe of the /iov, civet, &c. 

In the /2a/, and the mor/e, the cavity of the 
tympanum is very large, raunded on every fide, 
and undivided. 


$. Form and Proportions of the Reni Ovalis, 
and Feneftra Rotunda. 


We have already fhewn, that the feneftra 
rotunda, which communicates with one of the 
{cale of the cochlea, is only clofed by a mem- 
brane. As it is always directed backward, we 
may fuppofe that it is chiefly defined to receive 
phe founds produced by the refonnance of the 
” pofterior chamber of the barrel, which we have. 
juft defcribed, and which is fo diftinét in noc- 
turnal animals, the car, the ion, &c. Scarpa 

K x2 . confders 
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confiders this membrane of the feneftra rotunda 
as a fecond membrana tympani. | 
In Man, the fhape of thefe two ferteftre is 
conformable to the names which are given to 
them, though they are not perfectly regular. 
The,oval feneftra is a little larger than the round. 
AU Val the other animals thé variations are fo con- 
fiderable, both with refpect to figure and di- 
menfions, that the terms, oval and round, are 
no longer applicable : we fhall fubftitute in their 
ftead, the names fenefira veflibularis, and fenefira 
cochlearts. 
Monkies have them fimilar to thofe af man. 
In Jats, the feneftra cochlearis is the largeft. 
Both feneftrz are Shin in the mole: a bar ex-_ 
_ tends from one edge of the feneftra veftibularis 
to the other, and paffes between the legs of the 
ftapes. This occafioned the miftake of Derham, 
who believed that the {tapes of the mole had no 
plate, but that one of its legs refted on the fe- 
_neftra ovalis, and the other on the feneftra ro- 
tunda. The fame ftructure is found in feverak 
other mammiferous animals. In the marmotte, 
“the offeous bar, which paffes between the legs 
of the ftapes, is fo thick, that when the latter 
bone is removed, there appears to be two fe-" 
neftræ veftibulares : this. bar is always hollow, 
ind affords a paflage for fome veffels. 
In the Sarcophaga, the feneftra colchtaaae ig. 
commonly the largeft ; it is nearly double the 
fize 
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ize of the other in cats and civeis. ‘The ermize 
has them almoft equal. In the opoffum, the fe. 
neftra veftibularis is round ; the cochlearis a 
irregular and fmaller. — 

In the deaver and the marmotte, “the fatter 19 
triangular. In the bare it has the form of a 
 fmall, and almoft perpendicular fiffure. The 
veftibularis is round, and much larger. _ 

_ The guinea pig has them nearly equal, both 
directed upward, and feparated only by a thin 


bar. 


They are both oval, and nearly oe in the 
Edentata. 

In the Ruminantiathe cochlearis i is the largeft. 
The calf has it nearly double the fize of the 
other. Itis alfo twice as large, and fituated 
-very near the other in the dog. It is three times 
larger than the veftibular hole in the bippopota- 
mus. “In the elephant, on the contrary, it is 
very fmall, irregular, and concealed behind an 
elevation of the promontory. 

__. The cochlear feneftra is largett 1 in the Soli Bolla 
and the Cetacea. 
4, in ee 

The offeous part of this tube prefents few dif- 
ferences that are remarkable’ in quadrupeds, A 
“That part is fhorter in the Sarcophaga than in 
man. In cats and civefs it is rather a narrow 
fiflure, than a canal : it might be reprefented 


_ asa va@ant fpace in the future, which unites 
| K K 3. the 
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the bone of the barrel to what fhould be ftri@ly 
called the pars petrofa: - 

The otter, the badger, and the weazle, &e. 
have a fimple hole, feparated ‘from the reft of 
the cavity of the tympanum bya projecting-lon- 
gitudinal ridge. In the hare, the origin of the 
tube within the barrel isa triangular foramen. 
In the eabiai it cormmences by a half-formed 
canal, which becomes complete in FRS 
the point of the os petrofum. | 

In the elephant it is a long and wide canal, 
which begins under the os tympani, and 
terminates at the point of the os petrofum; its 
parietes are {mooth, and have no cells 

We have not yet fufficiently. examined the 
cartilaginous part of the tube in 1 quadrupeds to 
enable us to defcribe it. | 
. Inthe horfe, the lower end of the Si titagt 
nous tube opens into a large membranous fac, 
fituated at one fide of the back of the mouth; 
this fac, on fome occafions, is filled with pus, 
and then produces : a dangerous ipretis on the 
resi 


D. Particular Defcription of the Barrel, or 
| Cavity of the Tyinpanum, in Cetacea. 


‘the: cavity oF the tympanum in the Cetacea 
deferves to be defcribed feparately; itis formed 
by an offeous lamina, which has the appearance 
of being rolled upon itfelf, and which, with. 
| respect 
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refpe& to its figure, may be compared to the. 
fhell, called du//a, except that the thick fide, . 
inftead of containing a fpiral cavity, is entirely 
folid: this thick part is internal; it is more 
than two inches thick in the cachalot ; its edge 
is blunt and rounded; the oppofite fide is 
thinner, and its edge is irregular : the membrane 
of the tympanum is fituared between two of its 
procefies : this barrel adheres to the os petrofum 
by its pofterior extremity, and by a procefs of 
the anterior part of its thin edge. {n the do/- 
phins, the anterior procefs of the barrel alfo 
dfcends tothe os petrofum; but in the cachalots 
it does not reach that part. The anterior ex- . 
tremity of the cavity is entirely open, and there. 
the membranous tube commences; this tube 
afcends along the pterygoid procefs, and perfo- 
rating the os maxillare, terminates at the fupe- 
rior part of the nofe. This pofition of the ori- 
fice, as well as the fize of-the tube, muft render 
it more ufeful than the meatus externus to the 
 Cetacea, in diftinguifhing founds. In treating 
of the Yenfe of fmelling, we fhall fhew that, by 
a ftru@ure not lefs fingular, the Euftachian tube 
alfo conveys the odoriferous emanations to the 
place where that fenfe refides. | 
The aperture by which this tube communi- 
cates with the nofe, is furnifhed with a valve, 
which does not permit the water to enter when 
the animal ejects it by the blow holes. | 


Kx 4 : | Ant 
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ARTICLE V. 


Of the Membrane of the Tympanum, and its 
Offeous Arame 


Das membrane, which tlofés the external aper- 
ture of the barrel, and which immediately re- 
ceives the vibrations of the air, and tranfmits 
the impreffions to the internal ear, is called mem- 
brana tympani, OF fometimes fimply tympanum. 


i Subfance of the Membrana T yinpani. 
Animals which want the barrel of the tym- 
panum, as fifhes, falamanders, &c. have no 


membrana tympani. That membrane is alfo — 


wanting in feveral reptiles that have a barrel, as 
the came/ion: the fkin paffes over the external 
aperture of their ear, without undergoing any 
change, either in its thicknefs or its ftructure, 
and the exiftence of the organ of hearing can 


enly be afcertained by diffection. On removing » 


the fkin, and fome portions of the mufcles, we 
find, in fome fpecies, and particularly in the 
flow worm (anguis fragilis) a kind of membra- 
nous expanfion, : 

In the zortoife, the large external aperture of 
the barrel is clofed by a very thick cartilaginous 
plate, which is itfelf covered by a fcaly fkin, 
‘perfectly fimilar to that of the reit of the head. 

£ In 
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In frogs and toads, the membrana tympani is 
on a level with the head, and the fkin that 
covers it becoming finer, it is rendered percep- 
tible by an oval fpot, which is fmoother than 
the reft of the head, and Binal ofa particular 
colour. 

In common lizards, the membrana tympani is al- 
fo level with the head, but very thin, fmooth, and 
tranfparent, for at that part the fkin becomes as 
{mooth and fine as on the cornea of the eye. 

In the crocodile, it is of the fame nature, but 
more funk into the head, and covered by two 
flefhy lips, which fupply, the place of the ex- 
ternal ear. ~ 

All wäfm-blooded animals, birds, Cetacea, and 
guadrupeds, have, like man, the membrana tym- 
pani thin, tranfparent, dry, elaftic, more or lefs 
funk-into the head, and preceded by a canal, to 
which, in fome of thefe animals, is fuperadded 
_the concha, or external ear. | 
| Notwithftanding its fine texture, the mem 
brana tympani is-at leaft divided into three la- 
mina: one, which is proper to it; one internal, 
_which is the continuation of the internal mem 
brane of the barrel, and which is itfelf derived 
from that of the mouth; and one external, 
_ which is a production of. the fkin. 


2. Surface and Diredion of the Membrane 
Tympani. 
The membrane of mex, and all other mam. 
miferous 
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miferous animals, has a conical furface, the 
point of which is directed inward, and the con- 
cavity outward; this cone is very wide, and its 
_ apex does not correfpond to the middle of its 
bafe. Phe mole, however, forms an exception. 
to this rule, as its membrana tympani is plane. 

In all birds, the difpofition is the contrary 
of that of the mammalia: the i is on the 
outer part. à | 

‘In lizards, ‘hath the point projects lefs Han 
in birds, it is alfo directed outward. Itis nearly 
‘plane in frogs and fortoifes. | 

The membrana tympani is on a ievel with the 
adjacent parts of the head, and confequently 
as nearly vertical in all animals in which its fi- 
tuation is fuperficial ; but in thofe which have 
at funk, its inclination, whether confidered with 
relation to the head irfelf, or to the external 
meatus, varies confiderably. We fhall confider 
it with refpect to the head, which muft be fup- 
‘pofed upright, shoe the plane of the palate ho- 
Fizontal. 

The membrane of. the tympanum inclines 
obliquely upward, and to one fide in the croco- 
dile: obliquely downward, backward, and Ja- 
terally in moft birds; and even more downward, 
in proportion as the bird. hears’ weak founds’ 
more diftinétly. In the ow] it is, therefore, 
very oblique. It is more vertical in the goofs 
and the parrot. 

In quadrupeds, the membrana tympani is 
alfo 
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alfo more oblique, with refpect to the external 
canal, and tnclined more downward, in propor- 
tion as the animal hears better. The mole, which 
has the fenfe of hearing very delicate, notwith- 


_ftanding the want of the concha, has the mem- 
brane almoft parallel to the bafe of the cranium, 


and anfwering as a floor to the barrel of the 
tympanum : his difpotition  doubtlefs takes 
place, in order that the membrane may be ren- 
dered more extenfive. Another rule may, 


therefore, be deduced from obfervation, name—_ 


ly, that the larger the membrana tympani, all 
other circumftances being NE the more acute 
is the fenfe of hearing. AF Fe CES 

In otters, weazels, and badgers, siae membrane 
of the tympanum is almoft as oblique as in the 
mole. tis alfo very oblique in the pangolin. 

itis nearly vertical, and directed forward, in 
man, apes, dogs, cats, civets, and coatis. 

It is almoft vertical, and turned directly to- 


‘wards the fide, in bares, cabiais, marmoites, am r 


the greater number of Ruminantia. — 


.$. Frame of the Membrane of the T; ‘ympanut: 


The membrana tympani is attached to an 


offeous circle, which is called its frame, This 
frame forms the extremity of the meatus audi- 
torius externus, next the barrel, and is that por- 
tion of it which firft offifies ; ‘it is nearly round, 
and makes only a flight projection inward, be- 
fore which there is a furrow in man, In a great 
| | « 3 number 


a 
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humber of OAS it forms: a projection 
within the barrel, which reprefents a narrow 
plate, circularly or elliptically twifted, one of 
the edges of which is attached to the external. | 
part of the barrel, and the other is unconnected. 
This free edge is more or lefs fharp and wide, 
according tothe fpecies; it is frequently fuf- 
tained by fome prominent fpines, which proceed 
from different parts of the barrel, and join it 
perpendicularly. We have already noticed them 
in the laft article. 
| This projecting frame is. not perfectly. com- 
plete. “ À fegment, which, according to the 
fpecies, is a greater or lefs portion of its cir- 
cumference, is almoft conftantly wanting to- 
wards the upper part, The guinea-pig, the paca, | 
the /22/, and the anf-eater, are the only animals 
an which I have obferved it entire. In the lat- 
ter, however, it projects fo little, that itis diffi- 
cult to diftinguifh where it terminates. | 
It wants almoft the whole of its upper quar- 
ter, in the cat, the dog, the rabbit, and the rar. 
The part wanting is rather, proportionally 
fmaller in the Ruminantia and the Solipeda. 
The elephant wants all the upper half. | | 
The figure of the frame is commonly an oval, 
with the great axis defcending obliquely for- 
- ward, and the anterior arch lefs convex than 


‘the pofterior. This oval is more oblong in the 


Sarcophaga than in herbivorous quadrupeds. 


it approaches a circular form, and has its fides 
almoft 
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almoft equal in the guinea-pig and the paca : : 
next to them the rabbit has it moft regular. 
Man and-the ant-eater have it almoft sii aad 
It is perfectly round in the mole. 
Inthe Cetacea, the membrane of thetympanum, 
properly fo called, has no frame ; but the bar- 
rel has three proceffes, which produce irregular 


notches in the aperture, and give it the HE 


of three unequal lobes. 

In birds the frame of the membrana tympa- 
ni is not fo well defined as in quadrupeds, 
and does not project within the barrel. In fome 
fpecies, as the white ow!, it is complete: others, 
and frequently very nearly allied fpecies, as the 
great-borned owl, have it interrupted at its an- 
‘terior part, and the membrane is attached to 
the fquare bone for the articulation of the lower 
mandible, a procefs of which, as we have. al. 
‘ready obferved, always forms a part of the an- 
terior parietes of the barrel, or ss of the 
‘tympanum. 


The figure of he Fan of birds’ is alfo an 


“oblique eval; the great axis of which defcends 
‘obliquely forward; but it ufually approaches 
more to the round form than in quadrupeds. 
The direction of the great axis is lefs forward 
in feveral pafferes ; but all thefe differences are 
of little importance. | : 
‘In reptiles, the frame is not reve by- any 
“prominent edge; it is interrupted pofteriorly, 


~~ & 
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Its great axis is vertical in the tortoife and the 
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common lizards, and its anterior arch is more 
convex. In the crocodile it is a regular oval, the 
great axis of which is directed obliquely back- 


ward.: 
mee eee 


À ARTICLE VI. 


Of the Officula which eftablifh a Communication 
between the Membrana Tympani and the Fe- 
ee ra Ovalis, and of their isan 


bs 1. Of the Bones. 


Aue the animals which have a real feneftra 
veftibularis, have it clofed by an offéous plate of 
the fame fhape. This plate communicates by a 
pedicle or ftalk with the membrana tympant, 
or, when that membrane does not exift, with the 
fkin, or parts near it. The ftalk is fometimes 
fimple, and forms, with the plate, only one and 
the fame officulum; fometimes the communi- 
cation is maintained by two or four little bones 
of very different figures. This chain of officula 
is moft complicated in the Mammalia, and 
with HER we fhall commence our defcriprion. 


: 


A. in Main iferous Animals, 


All the Mammalia have fe Smet With 
are named Malleus, Lass Os. Lenticulare, and 


tapes. ms ie 
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The malleus is always formed of an elongated 
handle, which is thin and pointed, and which > 
adheres to the membrana tympani, in the di- 
rection of a line. extending from the fuperior 
edge of that membrane to the apex of its cone ; 
and of a head which makes an angle with the 
“handle, and extends backwards and a little up- 
wards within the cavity of the tympanum.: 


The incus joins the head of the malleus by an” 


articular furface. Its oppofite part is divided inte 
two points ; one proceeds directly backward ; 
the other defcends in a direction nearly parallel 
to the handle of the malleus, but a little more 
backward and inward. The extremity of this 
fecond procefs articulates with the offculum len- 
_ticulare, which is the fmalleft bone in the body 
of mammiferous animals, and by it with the 
flapes. The. latter takes its name from its figure, 
which is that of a ftirrup. ‘It forms Aloe a 
right angle with the branch of the i incus which 
fupports it, and proceeding directly inward, ap. 
plies its oval plate or bafe to the feneftra ovalis. 
Each of thefe bones varies ini its fize, figure, 
and pofition in the different fpecies. We fha!l 
examine fome of thefe varieties. : 


. The Malleus. 


te man, the handle of the Mallet. or hammer, - 
is flightly compreffed, and bent a little, in fuch' 
a manner that its point is directed obliquely . 
‘forward; the head is a little fhorter than the 
3 handle, 


de” 
~ 
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handle, and forms with it an angle of 120 de- 

grecs ; it isterminated by an oval mafs, rounded 

at the end, the pofterior fide of which prefents to 

the incus an articular furface, compofed of four 
fmall planes. At the angle, formed by the head 
and the handle, there is a {mall fpine directed» 
upward, which is called the fort proce/s of the 
malleus. The neck, or portion of the head, 

which is a little contracted, has ariteriorly a 
flender procefs, which is prolonged like a ftile, 
and which is named proceffus gracilis: behind 
and above the neck there is alfo a fmall lamina 
projecting obliquely. 

The malleus of the orang outang does not differ 
from that of man, except in having the head a 
little more pointed. 

In the /apajou the head is one half fhorter than 
the handle: The articular furface occupies the 
whole of the pofterior part. The proceffus 
gracilis is continued ina plate, which extends 
along the whole of thelanterior edge. It is very 
confpicuous i in the gacnons ; but in hens the head 
is alfo in a right line with the handle, and forms 
a projection forward. It is not diftinguifhed_ 
from the handle in the fimia. beelzebul, except 
by its fudden enlargement. | 

_ In dogs and cats, the handle has the figure of 
a long pyramid with three fides, the narroweft 
of which adheres to the membrana tympani. 
The angle, which the head forms with it, is as 
nu s as in man; the neck is flender, and turns 

forward ; 
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filtre: but the proceffus gracilis, or anterior 
apophyfis, which is very long, is: extended into 
a thin plate, and occupies the whole of the angle » 
included between the head and the handle. 
The fhort procefs is very Brominent : there is 


ae another apophyfis at the internal furfacé of the 


neck, which fupplies the place of the {mall 
{pine in man. ° 

The other Sarcoptiags ptefent no ‘diférenies, 
except in the length of the proceffes. The an. 
terior, for example, is longeft and narroweft in 
the dadger, and fhorteft and broadeft in the ofter. 

It is very broad in the mole, and gives to the 
malleus a figure nearly rhomboidal. | 

In the Rodentia, the handle is compreffed 
like the blade of a knife, and adheres to the 
membrane of the tympanum by one of its edges. 
The neck makes an obtufe angle with the handle, | 
which bears, as ufual, the fhort procefs. The. 
head, after receiving the incus on its pofterior © 
furface, has its thick portion fituated in the - 
- oppofite direction, that is to fay, forward. This 
“maffy portion is oval in the cabiai and the 
guinea pig, and pointed in the rabbit and the rai. 
The handle of the Yoths refembles that of the 
Rodentia; the head is like that of the human 
malleus. In the avt-eater it differs from the 
form it has in the /loths, inthe neck only, which 
is thinner; and in the pangolin, in having the 
fame part very fhort: — 

In all thefe animals, HAE from the Ra- 
- dentia, the fmall internal apophyfis, or pofte- 
Won. 11.1: EE Gas rior 
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rior procefs of the neck, is almoft obliterated. 
It is, however, found very diftinct in the bog 
and the Ruminantia, which have the malleus 
very fimilar to that of the Sarcophaga. | 
The /eal has the Randle compreffed ; and the 
neck fhort, with fcarce any anterior procefs ; 
the head is flightly Aattened, and circular from 
before backward. Fi 

There is no handle in the dolphin ou the 
LR iLER ES tympani has the form of an elongated 
tunnel, and its point is fixed at the bafe of the 

neck, which feems obliquely truncated. The 
‘anterior. procefs,is long and arched. ‘The arti- 
cular furfaces for the incus are not direéted en: * 
tirely backward, but partly upward, on account 
of the pofition of the labyrinth above the barrel. 
The malleus of the whale.is; in every refpect, 
fimilar to that of the dolphin, but double its 
fize. 3 | 
op he Incus, 

Or anvil, habits fewer differences than ne 
malleus. In all the mammalia thefe two bones 
“are articulated by a very clofe ginglymus, com- 
pofed at leaft-of two furfaces, and moft com- 
monly of four, in fuch a manner that each 
bone has a convexity croffed by a concavity. 
The principal variation in the incus of different 
fpecies, occurs in the relative length and thick | 
nefs of the two proceffes. ; 

In man, the fuperior procefs, which is bed 
to the bone of the barrel by a ligament, is fhorter 
and thicker than the inferior, which is articu- 
ie : lated 
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fated to the ftapes, through the medium of the 
os lenticulare; the ‘atter is arched in fuch a 
“manner that its convexity is directed outward ; 
they form nearly a right angle at their junction. 
_ The fame difpofition: takes place in the oie 
outang. Hye 

In the guenons, the fuperior procefs edad 
more flénder. It is almoft as long as the other 
in the /apajous. In monkies, in general, the ara 
ficular depreffion becomes deeper. 

The two procefles are flender, and earl | 
equal, in the cat. The dog has them like thofe 
of man. Wea/els, otters, and feals, have the fu<. 
perior very fhort. The incus of the mo/e is 
fingular; its inferior, or ftapedian procefs, is 
. very fhort and fmall; the other is very large, 
_ oblong, and hollowed pofteriorly like a fpoon.. 
Perhaps it ferves to lodge a mufcle. | 

Hares and rats have the ftapedian procefs very: 
long, and the other fcarce vifible. PRY are 
_ more equal in the cabiais. 

They are nearly equal, and make an abtife 
_angle, in the floths. | 

The fuperior is moft flender in the frees. 
They are both direéted upward in the dolphin. 


3. The Oficulum Lenticulare, 


Or orbiculare, notwithftanding its {mallnefs, 
varies as to form in different fpecies, but the 
alterations it undergoes are too minute to be 

dwelt on here, 
a | LE great: A, The 
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_ 4, The Stapes. ai 


This officulum differs, in feveral fpeciés, in 
the feparation and curvature of its branches, in 
the extent of the vacancy between them, and in 
the figure of its bafis or plate. 

In man, for example, the branches are arched, 
and the bafis or plate is femi-oval. 

Inthe /apajou, the branches are nearly ae 
and the bafis forms a narrow ellipfis. ~ 

No animal has the branches mere arched, and 
proportionally more feparate than the mole, in 
which the bafis has the. figure of an elongated 
and narrow ellipfis. : 

In all animals, the pofterior branch is thicket 
than the anterior. Inftead of the two branches, 
the Cetacea havea folid body, compreffed coni- 
cally, and perforated by only a very fmall fo- 
ramen. In the /amantin, this part of the {tapes . 
reprefents a twifted cylinder; on one fide there. 
is an oblique groove, and the foramen has 
_ the appearance of the puncture of a pin. The 
furface, attached to the feneftra te is ex- 
eedibely convex. 


B. re Birds. 


Birds have only one officulum, compofed of 
two branches, which form an elbow: the firft 
is attached to the membrana tympani, from its 
inferior and pofterior edge, to the apex of the 
projecting cone, which that membrane forms 
externally ; its ee is, therefore, almoft 


the 
6 
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_ the contrary of that of the malleus, to which 

this branch correfponds. At its union with the 
fecond part of the.bone, there.are two cartila- 
ginous procefies, the pofterior of which joins 
a third branch, which runs back to the firft part 
of the bone. In this manner, a triangle, nearly 
right'angled, is formed, the three pi of which 
are attached to the membrane of the tympanum. 
The other part of the officulum makes an acute 

angle with this firft branch, and then pañles di- 
| sectly into the barrel,.in the form of a flender 
offeous ftalk; it there expands a little, and fome- 
times is divided into two or more {mall ofleous. 
filaments, after which it terminates in an oval 
or triangular plate, which, like the bafis of the 
{tapes in mammalia, clofes the veftibular feneftra: 
There is no difference among birds with refpect 
to this officulum, except in its fize, and the fhape 
of the plate. The fmall branches, which ad- 
here to the membrana tympani, vary, it is true, 
in their relative inclination and magnitude, but 
in a manner too unimportant to merit notice. 


C. In Reptiles. 


Wickes and the ad have two officula in the 
ear; one fupplies the place of the malleus, and 
the incus: it is attached to the membrana tym- | 
pani by a flender branch which forms an acute 
angle with the part that pales into the barrel ; 
that part has the fhape of a club; its. internal 
extremity is the thickeft, and articulates by a 
double furface to the fecond officulum, which 
| De Fee Ne 2 corses 
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correfponds to the ftapes: the latter has a femi- 


) 


elliptic form, and is applied to the feneftra ovalis 
“by its plane furface; both thefe bodies, which 
are offeous in other animals, are > cartilaginous 
in the frog and toad, ie 

Lizards and tortoifes refemble birds, in having 
a fingle officulum with a thin hard ftalk, and 
an oval or triangular plate. It is attached to 
the membrane of the tympanum in the /zzards, 
and particularly in the crocodile, by. a cartila- 
ginous branch; but in the forroife, its outward 
extremity is directly implanted in the cartila- 
ginous mafs, which correfponds to the mem- 
brana tympani itfelf. | 

In the crocodile, the plate is an LM Envet el- 
lipfis, the great axis of which is fituated longi- 
tudinally. | 

In the sortoife, the Sunes is enlarged in the form 
of a trumpet, and is applied to the feneftra by 
a regularly oval and concave furface. 

Serpents | have an officulum, but no membrana 
tympani; its external extremity touches the 
bone that fupports the lower jaw ; it is furround- 
éd by the flefh, and is applied to the feneftra by 
a concave plat e, the edges of ‘which are irre= 
FA EF Sa gh | 

‘In the camelion, the plate alfo refembles the 
‘wide end of a ‘trumpet ; its ftalk becomes, car- . 
tilaginous, and i is loft in the flefh. | 

es Ho feneftra veftibularis of Salamanders is 
clofed only by-a fmall cartilaginous operculum, 
which has no ftalk, and is concealed by the flefh. 
IT. Of 
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in man and other mammiferous animals the 
officula have four mufcles ; three to the malleus, 
and one to the ftapes. 

The incus has no mufcle: ie head is un bed 
to the pofterior furface of the head of the mal- 
leus, and the extremity of its fuperior procefs i is 
fixed. to the temporal bone in the upper and 
pofterior part of the bottom of the barrel of the 
tympanum. It fhares in all the motions of the — 
malleus, which makes it act like a balance upon 
its fixed point. 

+ Fhe mufcles of the malleus ares: 


1. The T enfor T ‘ympani, ox Internus Mallei. 


This mufcle arifes from the cartilaginous part 
of the Euftachian tube, and runs in a half formed 
canal fituated in the os petrofum; upon the of- 
feous part of that tube. Soon after it enters the 
barrel, it reaches an eminence fituated before 
the feneftra ovalis, which has been likened to the 
fpout of an ewer. Its tendon turns. upon this 
eminence. It is then directed outward, and in- 
ferted into the internal furface of the ue 
mallei under the proceffus yracilis. It pulls 
the malleus completely- inward, and ftretches 
the membrane of the tympanum : by the motion 
‘which the malleus communicates to the incus, 
the fuperior leg of which remains fixed, its in-. 
ferior leg muft defcribe an arch from: without 
| | LL4 inward, 
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inward, and prefs the ftapes into. the fotteltra 
ovalis. “itp 8 
9, The Rvs Mallei, 

’ Proceeds parallel to the preceding mufcle, but 
more outwardly. It is inferted into the flender 
' procefs of the malleus, which is itfelf lodged in 
a {mall canal formed above the fuperior edge of 
the frame of the membrana tympani. : This 
mufcle ¥s fo delicate that,its real nature can 
fcarcely be afcertained. When it acts, it muft 
draw the malleus forward, and thereby ftretch 
the pofterior half of the membrana tympani, 
and communicate a balance-like motion ‘to the 
incus, In this movement the head of the incus 
is lowered, the extremity of its inferior procefs 
is directed backward, and a tremulous fhock is 
Sey to the Mapes in the feneftra ovalis. 


\ 


The Lavator T. ympani. 


This aies arifes from the arch of the meatus 
“externus, near the membrana tympani, paffes 
through the notch of the frame of that: mem- 
brane, and is inferted into the fmall oblique 
procefs, on the neck of the malleus: it pulls that 
bone outward, and thereby relaxesthe tympanum, 
In confequence of the motion communicated to 
the incus, it muft, at the fame time, draw the | 
flapes a little from the feneftra ovalis. 


hea fingle mufcle of the aye tee or se 


The Stapedius, 


Lies within the cavity of a projedtion Boosted | 
behind 


4] 


7 


“art. VE, ‘Tus Ossteuna. 824 | 


behind the feneftra ovalis, near the pofterior edge 

of the barrel, which is called the pyramidal emi- 
| nence.. its tendon comes forth from the cavity, 
and proceeds directly to the pofterior*part of the — 
ftapes, which it pulls backward, raifing at the 
faine time its anterior part a little, | 

We ena not examined thefe sink py ina great 
number of mammalia ; but we have feen took 
of theni, and particularly the ftapedius, and 
tenfor tympani, in feveral fpecies, in which a 
have prefented few varieties. 

The malleus of the dolpbin appears to have no — 
mufcle, but there is evidently one to the tapes, 
which is attached very far up, and not in the 
. middle of one of the branches, as in man. 

The preifure of the ftapes on the fenefira ova- 
lis muft have a double effect: it firft agitates 
the whole interior of the labyrinth :—fecondly, 
it compreffes the gelatinous fubftance which the 
Jabyrinth contains, and forces it through the 
cochlea, on the membrane. of the feneftra ro- 
tunda, which will hereby be rendered more 
pants ) 

. The fecond effet Baie: in secular: doper 
upon: a fixed preffure produced by the action 
of the mufcles : thefe are doubtlefs contracted, 
when we wifh to liften with great attention. 

As to the fimple concuflion, or fhock, it may 
be caufed merely by the agitation communi- 
‘ cated to the membrana tympani by the vibra- 

| tions 
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tions of the air: this is, probably, one of the 
Immediate caufes of hearing. Animals that 
have no mufcles to their officula, are only fuf- 
ceptible of this kind of impreflion: it would 
be interefting to difcover whether they are ca- 
pable of paying more or lefs attention to founds. 

Birds have a {mall mufcle behind the ear, on 
the occiput ; it penetrates into the barrel by a 
hole, and is inferted into the hypotheneufe of 
the {mall right-angled triangle, formed on the 
membrana tympani by the three branches of the 
officulum : this mufcle ftretches the membrane, 
by drawing its conical apex more outward. Two 
filaments, which appear to be tendinous, op- 
pofe the action of this mufcle, and prevent it 
from becoming too great : one filament, which 
is very long, arifes from the anterior procefs of 
the cartilage attached to the tympanum, and is 
fixed in the cell fituated,above the Euftachian 
tube ; the other afcends, and is inferted into 
the column which feparates the entrance of 
that cell from the one above the labyrinth. 

We are not fufficiently acquainted with the 
mufcles of the internal ear of reptiles; and the 
defcriptions of Comparetti do not poffefs that 
clearnefs which might enable us to fupply the 
want of our own obfervations. | AG 

It appears that /erpents, camelions, and. fala- 
manders, are entirely deftitute of thofe mufcles, 
ci that DRE are very ee in bi vil 
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ARTICLE VIT. 


Of the Meatus Auditorius Externus, of the 
Concha, and of the Mufcles of the External 
Ear. | | 

Tue reptiles have no external meatus auditorius. 
In the crocodile only we find fome appearance of 
that part, becaufe the fkin forms a kind of lip, 
or operculum, above the membrana tympani ; 
and the latter is entirely concealed, except when 
this covering is removed. This is, doubtlefs, 
the part which Herodotus regarded as the ex- 
ternal ear of the crocodile, and to which, he 
fays, the Egyptians attached rings. 

+ The external meatus of birds is very fhort ; 

the orifice is commonly only a‘fimple hole, level 

with the head, and furrounded with feathers of 

a particular ftructure ; they are fine and elaftic, 

. and their radii, or beards, are fimple, {mall, 

elaftic, feparate from each other, and allow the 

air to pafs between them. Thefe feathers are 
placed with much regularity about the aperture 
which they cover. In fome birds they are elon- 
gated, and affume various forms, as in the du/- 
tard, the infted-necked humming bird ( Trochilus 
ornatus), a {pecies of shin of Rares ( Paradifea 

ee &eu 
In the ow/s, the rat esifice of the ear is 
fituated i in the bottom of a large cavity, hol- 
lowed 
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lowed out on each fide of the head, and lined 
bya naked fkin, the folds of which form fepta, 
which divide it liké the human concha; this 
cavity would, indeed, refemble the external ear 
of man, were it ponerse and eat of mo- 
tion. 
The fine feathers ion cover thecavity, erm 
the circles that give to the phyfiognomy of 
thofe birds its fingular character. The white 
owl has a membranous operculum, of a fquare 
form, at the anterior edge of the cavity... 

We fhall now examine the external ear in 
man, and other mammiferous animals. 


at 


1, The ex ternal Offcous Meatus, wa % 


The external ‘meatus is offeous at lits inner 
part, or that next the tympanum. The tubular 
portion of the cartilage of the external ear is 
attached by membranes and ligaments to this 
bony part; it fometimes forms only a: fingle 
piece with the concha, and PRisvernes is fepa- 
rate from it. - | 

- The Cetacea are the only: idea si that have 
no, offeous meatus: their external meatus is a 
very flendér cartilaginous canal, which com-._ 
mences at the furface of the fkin, where, in the 
dolphin, it would fcarcely admit a pin; it takes 
a ferpentine direction, as it pafles through. the 
lard, under the fkin, to reach the EMDR 
tympani. | | 

In all the other ie ie is an sens 

‘canal, 
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canal, of greater or lefs length; at leaft in adulte, 
for it is longer in offifying than moft of the 
_otherbony parts of the ear. The frame of the 
membrana tympani only is offified in infancy, | 
and preferves its fize, while the reft of the tem- 
poral bone continues to increafe. 

In man, the external offeousmeatus is fhort, 
ftraight, and dire@ed almoft horizontally in- 

ward, and a little forward; its fection is an. 
oval, the great axis of which defcends from be- 
fore backward ; its diameter remains nearly the 
fame throughout its whole length. 

It is, proportionally, a little longer and nar- 
rower in the guwenons, and ftill more fo in the 
Barbary ape ; it defcends a little in thefe fpecies, 
but is not directed fo far forward as in man; itis” 
very fhort and circular ‘in 56 Japajous and the 
bats. À 

The Sas bles in ul, awe it like 
man, nearly horizontal. In dogs, cats, and the 
badger, it proceeds directly inward, and does not 
incline either forward or backward. | 

It is direéted a little forward in the coati. 
. Inthe otter, the pole-cat, and, in general, in- 
the genus wuffela, it is directed backward. 

The external canal-of the mo/e is very fingular; 
_it is fat in the vertical direction, but enlarges 
in the horizontal ; and the great circular mem- 
brana tympani ferves for its roof, in the fame | 
manner as it forms the floor of the barrel. 

This canal is directed very much downward 
| AK "ON 
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air 


in the Rodentia, particularly in the bares. It 
alfo proceeds forward in this genus, and in the 
— marmotte.' | 

Its direction is inward and downward in the 
beaver. | 

The porcupine has it Cyr backward. 

In the cabiais, and the agoutis, it is fhort, and 
runs ftraight inward; under its inferior edge 
there is a hole, which penetrates into the cavity 
of the tympanum, and, in fome {pecies, unites 
with the meatus by a fiffure. 

The floths, pangolins, and ant-eaters, have the 
external meatus very fhort, wide, and circular. 
In the elephant it is large and long, and is 
directed a very little downward and backward. | 

It defeends at an angle of 45 degrees in the 
rhinoceros and the hippopotamus, but is neither 
directed forward nor backward. In the 6abi- 
rouffa it has the fame inclination, but is directed 
alittle forward. In the common hog it defcends 

{till more, and alfo inclines forward. All thefe 
animals have it very long and very narrow. = 
Tt is fhorter in the horfe, in which it defcends 
' Jefs abruptly, and is inclined a little backward. 

_ Laftly, in the Ruminantia it proceeds dire@ly 
inward, witha — inclination upward. 


I. T he external Cartilaginous Meatus, and the 
‘ ‘ ; 
Concha. a, 


The Cetacea excepted, there are very law 
| mammi- 
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mammiferous animals which have not, at the 
orifice of the external meatus, that kind of car- 
. tilaginous expanfion, like the end of a ab 
which 1s called the concha. | 

Thofe which want it are, in the Sireuphaea, 
the mole, and fome /hrews. In the Rodentia, 
the zemni, and fome mole rats. In the Eden- 
tata, the pangolins. And in the amphibious 
mammalia, the a and feveral fpecies of 
feals. | 

We obferve great varieties in the concha, or 
external ear of different animals: thefe varia- 
tions relate to its fize, pofition, figure, and in- 
ternal eminences, to the compofition of its tube, ) 
and, eae a to its ie | 

| a. Size. TT, Ma 

‘The animals which are remarkable for the 
fize of the ear, are almoft all timid or noctur- 
nal, and therefore require a delicate fenfe of 
hearing, as the feeble Ruminantia, the gazelles 
and deer, the a/s, bares, and fome fmall Roden- 
tia, but particularly the Jars. . | 

In the laft genus, there are feveral fpecies 
which have the ear as large as the whole of the 
head ; and one fpecies, the eared bat (vefpertilie 
auritus,) has it as large as the body. | | 
| The African elephant is diftinguifhed by a 

large, flat, open ear, fituated clofe to the body, 

and therefore not well calculated to anfwer the 
. purpofe — 
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purpofe of an acouftic trumpet. The ear of the 
Ludian elephant is fimilar, but much fmaller. 


b. Dire@ion. : 

Naturalifts have remarked, that the aperture 
of the concha is moft frequently directed for- 
ward in theanimals that hunt for their food, and 
backward in thofe that are their prey ;. but this 
_ pofitidn depends upon the neceflity of the mo- 
ment, and not. upon any peculiar ftructure of 

he organ. All animals which have ears of ae 
certain length, may vary their direction at plea- 
fure, except, perhaps, the ve/pertilio /pa/ma, 
which has the two great ears united by their in- 
ternal edges, and Apnea ls very little move- 
able. 

Ears with the Cru dat of the concha 
pendent, are a mark of flavery. Dogs, Joeep, 
goats, and hogs, have them always thus in fome 
of their domeftic varieties. The elephant has 
‘alfo a pendulous ear, but unlike the preceding” 
animals, it is the pofterior and inferior part of 
the ear that bangs down. 


C.. Fig cure. 


The concha of the human ear has the fhape of 
half an oval, more contracted inferiorly, and 
terminated by a lobe which is filled with fat. . 
The anterior edge adheres tothe reft of the fkin, 
and i is almoft rectilinear, with the exception of 

| me 


Cu 


APE we! Pr m un” ‘. 
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thé eminences, of which we fhall fpeak pre. 
fently : the fuperior and pofterior edges are free, 


and directed outward. 
‘* 


In the orangs and /apajous, the tobe dimi- 
nifhes, and the free part becomes more confider- 


able, but remains round. In the guenons and 


macaques, it is pointed a little fuperiorly. In 
the friated monkey (Simia jacchus), it is even 
grooved pofteriorly by a finuofity. The form 
of the ear varies in the other genera, without 
any direct relation to the orders: to which they 
belong. In general it becomes more elliptical 


as it increafes in fize ; it belongs to ordinary Na- 2 


tural Hiftory to defcribe thofe fmall variations 
of fhape, which are entirely external. It is fufi 
ficient, therefore, to refer our readers to panes 
which pu agi quadrupeds. J 


d. Eminences. | 
The eminences of the human ear are, 1. The 
fold of its fuperior and pofterior edge, called 
belix ; it turns inward, below its anterior part, 
and is terminated above and behind the external 
meatus. 2. The fharp elevation, which is al- 
moft parallel to the helix pofteriorly, and which 
afterwards crofles the ear obliquely, named 
antibelix. 3. Theeminence, fituated before the 
méatus, and denominated tragus. 4+ ‘That which 
is fituated behind the meatus, which terminates 
the antihelix wiles à , and which is called 
antitragus. fe 


Mee. Il. ."* ie Ne . The 


} 
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The fold which fütiul the. helix diminifhes 
in apes, difappears in the fapajous, the ffriated 
monkey, and in all other animals ; they haveall a 
fharp edge to the ear. The aztibelix becomes 
flat, and is replaced by a tranfverfe eminence 
fituated very low down. 
na Che tragis, which ftall exifts in the dog, is 
reduced in the hares, borfes, &c. to a flight pro- 


| jection of the fuperior edge of the concha on 


the inferior. 

In the bats, the ie is. ssasecislatie deve- 
loped, and affumes very remarkable forms. 

In the eared bat, it is fo large that a double 
concha has been afcribed to, that animal: it is 
forked in the ve/p. fpafma ; notched in the 2, /e- 
porinus, and the v. crenatus ; oval, round, point- 
ed, &c. in the othet fpecies. It may. ferve to 
prevent the too violent irruption of air into the 
ear while the animal flies. The antitragus of 
bats is generally round; it is fometimes pro- 
longed forward, beyond the tragus, to the angle 
of the mouth. It is found of that form in the 
v. moloffus. 

In fome /hrews the antitragus ferves as an 
operculum to theear. It clofes it exactly i in the 
aquatic forew of Daubenton. 


ne. Compofition. 


“The exthinal. ear of man confifts Bren a Cie 
piece: the concha becomes tubular, and pre- 


ferves that’ form ati it reaches the offeous 


meatus, 
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meatus, to which'it is intimately united: we _ 


obferve only one fiffure or irregular incifion. | 
© In animals which ‘have the ears rather long, 


and very moveable, the tube of the ear is ae 


vided into two ‘parts, one of which i is connected - 
with’the concha ; the other forms! a” ‘particular 
tubular cartilage, attached to the offeous meatus 
by à fiche and has, like the portion ünited 
to thé concha, ‘a longitudinal fiffure. In .con- 
fequence of this divifion, the tube may be 
fhortened - sy ani as sagen as’ dilated and 
narrowed. | an 
» Thefe animals have, bebe) a a third ‘cailitlabse, 

fituated above the tube of the ear; it is flat;and 
forms no part of the concavity, but: merely 
ferves asa point of attachment for fome mufcles. 

This cartilage is triangular in the borfe; lu- 
nated in the /heep ; pointed pofteriorly, and bi- 
lobed anteriorly, in the:ra4d7¢; and rhomboidal 
in the dog. We fhall call it tog fain 


itl. L The Mise LES. 
sde In Man. 


The ginber and fize of the mufcles OF the 


external ear, depend upon its degree of mobility ; 
their fhapes and’ proportions on the pofition of 
that organ, which, in its turn, is influenced by 
that of the exterior orifice of the offeous meatus. 
This orifice is always fituated clofe behind the 
articulation of the lower jaw; it is, therefore, 
par: NE M'A farther 
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farther éd and nearer te, occiput, in pro 
portion to the length of the jaws, compared 


with that of the cranium. Iti is alfo more elevated 


with refpect to the whole head, in proportion 


"as theafcending ‘branches of the lower jaw are 


higher, and the cranium more flat... Thus de- 
fcending from man, we find that its fituation 
becomes progreflively more upward and back- 
ward, and that the two ears approach more and 
more towards each other, until we come to the 


‘Solipeda, in which the approximation is greateft. 


The mufcles which act on the human ear are 
reducible to three which arife from, different 
parts of the head, and five which proceed from 


one point of the concha to another, dre. Ihe 


The three firft are— 


tile The Sibraki Auris. 7 


This isa thin radiated mufcle; it covers a 
part. of the temple, and is inferted into the fu- 
perior portion of the ESS A of the concha. 


HN À he Anterior Auris, 
Which is fmall, and not very. ditting ae 


the preceding ; ; it arifes near the zygomatic arch, 


and terminates in the anterior part of the convex 
fide of the concha. ‘; AY ji 


8. The Pofterior Auris. 


This. is a {mall mufcle, divided into fome 
2 flips 


* 
4 


M 
f: 
; 


2 
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flips which arife from the occiput, and: are in- 
fervent" behind the concha. L 
The five müfcles of the concha are 


1. The Major Helicis. 
At tite ce the tragus, andis loft on the 
anterior edge of the helix. 


2. The Minor ear | 


* Which'is extended over that part of the helix 
which's runs acrots the concha._ , 


» Te Faas csi. | 


“The fibres of this mufele are extended tt 
verfely over the tragus. | 


LÉ 
F 


4, The Antitragicus. - 
“It arifes from the antitragus, and is lot MS Sie 


"the internal edge of the antihelix. 


5, The T: ranfoerfus Auris. 


This mufcle extends acrofs that hollow fold, 
on the back of the ear, which correfponds to. 


the projection made by the antihelix upon the 


concave furface. 
Thefe mufcles have no apparent ufe in moft 
men. Some of them have, however, been ob- 


. ferved to produce a flight motion of the ear. 


BR In Quadrupeds. 
LS gs mufcles of the ears of quadrupeds are, 
| MEME 2? ALLIE 


: 4 
t 
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in general, very numerous ; they may be divided 
into four claffes: 1. Thofe which arife from the 


head, and are inferted in the fcutum: 2. Thofe 


which have alfo their origin in the head, and 


are inferted in the concha, or its tube: 3. Thofe 


which proceed from the fcutum to the concha : 


4. Thofe which extend from one part of the 


concha to ‘another. 
Thefe mufcles move the ear in every direc. 


tion, or turn it on its axis in fuch a manner 
that the fuperior furface is:fometimes placed’ 


forward, fometimes backward, and the inferior 
in the oppolite directions. ‘We fhall defcribe 
thefe mufcles.in the ati the de the: Pat 


and the dog. | AE UT LE 


a. Mela which proved oe the Head i to À 


AScutum. | 
1. The Vi Dial dotnet Le 
' Arifes in the dog, from the middle line, along 
the whole of the upper furface of the head ; and 


in the borfe, from the fuperior edge of the tem- 
poral foffa : it is inferted into the fuperior edge 


of the fcutum. In the /heep it is ‘reduced to a 
band, which comes from above and behind the 


orbit ; and'in the bare, to a ftill narrower flip, 
arifing from the occipital creft merely: this is. 
the communis of Lafofle, and the frouto-auricu- 


laris of Girard ; it raifes both ears, and draws 
their convex furfaces towards each other, | 


7 ae nia Be 24. The 
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ten erp Sic Lhe POSER 
© This mufcle arifes in the borfe from the zy- 


goma, afcends backward, and is inferted into 


the anterior edge of the fcutum. In the dog, it 


comes from the fkin of the cheeks, and expands 


confiderably, as. tt" Proceeds upward, where it 


is inferted, not only into the fcutum, but alfo 


in the anterior edge of the preceding mufcle. 
It is wanting in the bare and the jhecp. It 
draws the ear forward, and a little upward. 


3. The Cervico-Scutalis. 

It comes from the cervical ligament, and is 
inferted in the pofterior edge of the fcutum; it 
is peculiar to the dog and the rabbit, and approxi- 
mates the ears pofteriorly. 


“ 


>. Mufèles which proveed from the Head to the 


Concha, or to its Tube. 


4. The Vertici-Auricularis, 


Arifes from the crown of the head, pañles 


under the vertico-fcutalis, and expands on the 


_ concha towards its anterior edge; it is proper — 


to the horfe and the /heep, and approximates the 
_conchæ very SERRES while it elevates 
‘them. { 


\ a plc 
Are Sun Auricularis, 


Sopp the place of. the preceding mufele 
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in the bare and the dog; it comes éioth the fu- 
perciliary arch, paffes before the margin of the 


- {cutum, and is attached to the concha. In the 


hare it is inferted by a flender tendon. In the 
dog it 18 united throughout almoft its whole 
length, to the anterior edge of the vertico-Scu- 


talis, and is inferted by an expanfion very near 


the anterior edge of the Banca: 


6. VS he Cérvici- Auricularis. 


tt arifes from the cervical ligament, . pañles 
behind the édge of the fcutum, and expands on 
the concha, which it moves backward, and 
draws towards that of the other fide. 


7. The Occipiti- Auricularis, 


Comes fron the parts near the occipital creft, 
and paffes below the feutum and the Taft mufcle; 
it is attached to the concha, which ‘it elevates, 
but does not move it backward. It is not found | 
in the bare. 


, 


8. The Cervici- Tubalis Profundus. 


‘It arifes from the cervical ligament below 
thecervici-auricularis ; it is inferted at the origin 
of the tube of the ear, which it draws back-. 
‘ward. It is double! in the borfe, and age ee in 
thearée. + 


9. The Occipiti- A uricularis Rotator, 


Arifes from ane pofterior part of the occiput, 
à and 
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and is inferted in the form of a band éditer the 


concha, near its tube: this mufcle is found in 
all long-eared animals ; it turns the ear on its 
axis, by directing its concavity outward and 
backward when it is erect; and cease when 
it is ump pins 


10. ‘The Parotido-A. uricularis, : 


| Which comes from the parotid gland, and 
the parts next the fkin, is inferted under the 
concha, near the tragus ; it lowers the ear, and 
is always found. The bare has it longer than 
others, Pie Be | | 


11. The Jugo- Auricularis. 

In the fcep this mufcle is very confpicuous ; 
it arifes from the anterior part of the zygoma- 
tic arch, and runs backward to its infertion in 
the edge of the concha, next the meatus audi- 


torius. In the dog it is double; one portion 


comes from the fkin of the cheek; the other 
from the pofterior edge of the jugo-{cutalis. In 
the horfe, one portion arifes from the middle: of 
the zygoma, and another from the pofterior edge 


of the jugo-fcutalis ; it draws the ear horizon 
tally forward. It does not exift in the bare, ! 


12. The Jugo- -Auricularis Profundus. 
This is a fmall flender mufcle, found in all the 


before- mentioned animals; it is attached ‘to the | 


phares part of the Rome arch, near the 
articula- 
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atticulatiôn of the lower jaw, and extends té 
the part of the concha next the tube, a little fu- 
periorly : it ferves chiefly to fhorten the tube 


of the ear. ’ 
The horfe has two bute ins bkioaging to 


We this clafs, which are not found in the otherfpe- = 
cies, viz. 


+ 


15: The Vertici- Auricularis Rotator. 
“This mufcle comes from the top of the head 
near the occipital eminence; pafles under the 
pofterior angle of the fcutum, and over the oc- 


cipiti-auricularis ; proceeds obliquely forward, 2° 00 
and is expanded, like a fcarf, on the anterior — , 
part of the concha, near its tube: it turns the © À, 


ear on its axis, directing the concavity forward , 
and inward when it is ereet, and upward when 
Si it is horizontal. 


14. The Var iiel: Auricularis Profidnitc | 
Has a common origin with the preceding ; it ah 
feparates from it under the fcutum, and defcends 
between the head and the concha; it is inferted 7 4 


/ 


in that part of the latter, which is ‘inward, 4q 
when its concavity is directed outward, and À 
which is neareft the tube; its ufe appear to be ‘ 
to o lengthen the tube of the ear. 1 
C. sae which unite the Scutum to the Cinch; AR 


or to the Tube of the Ear. 
a. The Superficial, which are attached | to the a 


fcutum. ; 
si | 16. ‘The 
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ue, The Seutalis daicabas 


+ Merde from the inferior edge, and anterior 
4 s angle of the fcutum, to the front of the concha, 
which it turns on its axis, and directs upward M 
and forward when horizontal. It is wanting in 
4 the ml that Bese hanging ears. 7 


“46. ja he Scutalis Pagerior, 


| Proceeds from he fame edge, and fometimes 
from the fame angle, and extends backward be- 
hind the concha, which it elevates. It is want- 
ing in the bare. — 
8. The deep ne which are inferted under 
the fcutum, 


aus 


“17. The Srostadis Bie 


ieThis mufcle arifes under the fcutum, and pro- 

ceeds in the form of a fcarf, behind the part of 

dé the concha which is next the tube. It turns 

the concavity of that part towards the earth, 

and backward when itis horizontal. Itis Route 
in the hare. | 


ae 


d. Mufcles which extend us one Part of the 
Concha of the Ear to another. 


There are no mufcles of this kind in the Jeep, EU 
and only one in the oni viz, | S ee 
18. The Tragicus. 


Pre: 1s firasted on ‘the fiffure of the Conchazand: 
ine produces 
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. produces the croffing of the edges of that part ; 
it confequently contracts the aperture of the ex- 
ternal meatus ;.it alfo exifis in the dog and the 
bare. In the latte itis M er Bye 


“19. The Tubo- Helicus, ; 


Which comes from the cartilaginous: tube Nit 
the concha, and which fhortens the tube of the 
ear.- " ml Li : 

We find in the ne , Cp PE a : 


20. THe Plicator oe ur is. 


This mufcle is analogous to thofe of the tied 
‘Inman; it extends along the anterior edge of 
the concha, near its bafe; it folds, and ih hein” 
the fuperior part of the ear. Pd 

Laftly, the dog and the aie Sete on the P 
back of their concha, | 

21. Some fcattered flethy Fees which are 
analogous to the tranfverfus auris of mans | dé: 
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| Of ihe D iaribution of the Nespas ar the. | 


~ 


W: have dERLer the meatus auditorius inter- 
yus, in pages 46 and 66 of this volume. Its | 
. bottom is fituated neatly oppofite to the middle ’ 


i 
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of.the cochlea, . It is divided into two foffæ by 
an offeous ridge... The fuperior contains a hole 
for the facial nerve, and a number of {mall fo: 
ramina for a branch of the auditory nerve. The 
fecond alfo- contains feveral foramina for the 
other branches of the auditory nerve. : 


We: have defcribed. the origin of this FA 


pages 4 51 & 177; and its courfe to theear, pages 


233and234 The inferior fofla through which 


the chief part of the nerve pafles is oval. . Its 
great diameter is tranfverfe. Anteriorly there is 
a particular depreffion which correfponds to the 
bafis of the conical axis of the cochlea. It is 
perforated by a vaft number of {mall foramina, 
ranged. in a fpiral manner, and which extend 
into the holes of that cavity... In the pefterior 
part of the foffa there are other clufters of fimilar 
{mall holes, but difpofed in -a circular. order. 
One of thefe clufters leads into the veftibulum, 
_and two others into the femi-circular canals. 
There is a fourth group, fituated, as we have 
already obferved, in the fuperior foffa. Thefe 

_ fmall foramina lead alfo into the canals, © 
The nerves are greatly fubdivided in per- 
forating the offeous parietes, fo that they arrive 
in the labyrinth divided to'an incredible degree 
of minutenefs. Thofe which enter into the 


cochlea, after having followed the ‘parietes of. 
“its axis, penetrate, according to Scarpa, into the 


fubftance of its bony feptum, and come out on 
the unconnected fide of that feptum. 


— 


The 


Pate 


Y'A 
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” : 


Sata" her. XIII. Or rut Ear. 3 


: The nerve, witen enclofed in the ite au. 
fey canal, appears twifted on itfelf; and its 


filaments, when beginning to be rl affume | 
an oblique fpiral direction. 


They foon divide into four fafciculi, one sf 
which correfponds to the beginning of the fu— 
perior femi-circular and external canal; one to 
that of the pofterior, and the third to the middle 
of the veftibulum. ‘The fourth, which’ is the 
continuation of the trunk, is twifted fpirally to 
purfue the feries of fmall foramina which enter 
into the cochlea. Its filaments fill all the tubes 
of which’thefe fmall holes are the orifices, and 
it isthus diftributed in this part of the laby- 


rinth to terminate in the membranous part of. 


the feptum. Numerous anaftomofes take place’ 
ark thofe filaments along the pyramidal axis. 

As to the three other fafciculi, the firft, which 
is the largeft, having penetrated into the offeous 
veftibulum by one of the fmall fieves of which 
we have fpoken, is divided into two fmall por- 
tions, which extend to the am pulee of the two 
neareft femi-circular canals. | yn 

The fecond proceeds without avidin into 


the ampula of the pofterior canal.» TE hewitt 
ments of thefe two fafciculi terminate in thefe 


ampulæ, where they fpread out like a fan, and 
form a kind of feptum. The canals receive no 

nerve in any other part. | | 
The third fafciculus is fituated. bet ween thi 
two preceding. It extends into the mem 
AA branous 
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branous veftibulum, and is difribured on. its 
internal furface in a net-work as 1582 as it ig 
complicated. 


We fhall in this. place de{cribe cha pois of 


the facial nerve through the ear. We pointed 
out the origin of this nerve, page 152. The hole 
into which it enters at the bottom of. the inter- 
nal meatus, is the orifice of a-long canal bent 
in different directions, and.called agueduétus 
Falopii.. This canal perforates, in the firft place, 
the pars petrofa, as it afcends outwardly...It 
foon receives another fmall canal, which extends 
from before backward, and which conveys, a 


branch of the Vidian nerve of the fifth pair, to 
its union with the facial. (See page 211.) The 


aqueduct afterwards proceeds fuddenly . back: 
ward, and croffes the upper, part of the barrel, 
where it is partly membranous. It then. be. 
comes offeous, is bent, and defcends vertically 


parallel to the pofterior part of the barrel, as far 


as the ftylo-maftoid- foramen. 


_. In page 228 and the following pages, we sie 
| defcribed the diftribution of the facial nerve-af- 


ter it comes out of the laft foramen; but while 
it is pafling through the aqueduct, it detaches, 
ift, a nerve to the tenfor tympani; 2d, one to 
the mufcle of the ftapes; and 3d,.a long fila- 
ment which paffes. through the cavity of the 
tympanum, as we have fhewn in page 227, to 
unite with a branch of the inferior maxillary 
nerve of the fifth pair. This filament has been 


named 


ee 
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+ naméd the chorda tympani, becaufe it-is fituated 
behind that membrane in a manner fimilar to 


the cord which croffes the under head ofa drum. 
It feparates at an acute angle, and afcends in 


/afmall canal’ which opens into: the cavity of 


the tympanum, under the pyramidal eminence. 
It leaves the barrel. by the fine hebatks We 
have already defcribed it in page 227. “ile 


The external meatus receives nerves Sine) the 
inferior maxillary branch of the fifth pair, and. 


from its fuperficial temporal branch (fee p. 217.) 
The back of the concha, and its mufcles, derives 
their nerves from the occipital branch of the 
facial (fee p. 228,) and from the fecond cervical 
pair (fee p. 248,) which alfo fends filaments to 


the concave part of the concha; but this part 


receives, befide, another branch of the facial 
nerve (lee pass} ie nt Hira be | 
The nerves of the internal. ear of: detre 
rous animals do not differ effentially from thofe 
of man. The nerves of the external ear are 


larger, and more numerous, in proportion to 


the fize of the concha and its mufeles; but 
they all have the fame origin. ie 

In birds, the Mépté Mon which occupies the 
place of the intérnal meatus, is oval, and its 


greateft diameter almoft horizontal ; it contains : 


five holes for the paffage of the nerves, one of 


which receives the facial, and four the auditory ; 


three of the latter penetrate into the offeou$ vef- 
tibulum, and one into the cochlea.: The three 
ramifi- 


igi? 
oy. 


he, 
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famifications of the auditory nerve, which go 
to the femi-circular canals, are diftributed to 


the ampulla, as in man, and the mammalia. 


The ramification which goes to the cochlea ex- 
tends to the uppermoft of the two cartilages 
which form the feptum of that organ; when it 


has reached one half of its length, it penetrates 


it, and is expanded, like a goofe’s foot, on the 


apex of the cone of the cochlea. Several -fila~ 


ments afcend in the contrary direction of the 
trunk, to proceed to the bafe of the fame cone, 


The facial nerve of birds receives a filament — 


from the par vagum, fimilar to that) which we 
have defcribed in the calf, page 230; it croffes 


the ear in an offeous canal, and, having left the | 


cavity of the tympanum, is diftributed princi- 
pally to the palate. 
In reptiles and fifhes, but NY in the 


latter, we have the opportunity of obferving, 


ftill better than in warm-blooded animals, the 
conftancy with which the branches of the au- 
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ditory nerve proceed to the ampulle of the’ 


femi-circular canals; in the reptiles, it divides 
before it paffes into the offeous labyrinth, which 
it enters by feveral holes. In the chondropte- 


rygious fithes, it penetrates by a fingle hole, 


and is not divided until it is in the labyrinth. 
In the other fifhes it has no feptum to perforate, 
the ear being fituated within the cavity of the 
cranium; but it is detached by feveral branches 
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from the nerve of the fifth pair, of which it 
forms a part. 
In the rays and the /hurks there are un two: 
branches; the fmaller one detaches filaments to 
the fac, near the {mall amylaceous fubftances, 
and is afterwards divided in the two ampullæ 
of the anterior and horizontal canals. The: 
other forms an expanfion, like a goofe’s foot, 
in that part of the fac which contains the largeft 
_amylaceous fubftance. Thefe numerous branches 
frequently anaftomofe. : | | 
The facial nerve enters the ear by a particular 
foramen; it joins a branch of the auditory, 
which extends into the ampulla of the pofterior 
canal ; it then feparates, to come out by a fe- 
cond foramen, and is diftributed to the tegu- 
ments of the head and the adjacent mufcles. 
The auditory nerves of fifhes are frequently 
three or four in number, and are detached fepa- 
rately, from the nerve of the fifth pair; they 
extend to the:ampullæ, and to the fac which 
contains the ftones : they expand, in particular, 
on thofe ftones, in numerous filaments ; when 
they are large, the net-work formed by the 
filaments is exceedingly beautiful, as may be 
obferved in the cod. The fize of the nets de- 
creafe with that of the calcareous bodies. 
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LECTURE FOURTEENTH, 


oe THE SENSE OF Mose) AND ITS ORGANS: 


Articrie I. 


Of the Senfations produced by Touch or Feeling: 


Tye fenfe of touch féênté to afford us a more 
intimate communication with external bodies 


than thofe of fight and hearing, becaufe there 
is no intermediate fübftänce between them and 
us when thefe bodies act upon that fenfe: 
| though, therefore, nôt entitely free from error, 
it is lefs capable of deceiving us than the other 
fenfes, the impreflions of Whiek it ferves to 
verify and to perfect, particularly thofe of fight. 
By touch alone we obtain the idea of the three 
dimenifions of bodies, and confequently of their 
figures as folids. The preffure, more or lefs 
forcible, more or lefs direct, made by the dif- 
ferent parts of an external body, when applied 
to our fkin, enables us to recognize whether 
that body be flat or rourid, or hued with va- 
tious angles. By the equality or inequality of 
this ri and the degree of friction which 
NUNS takes 
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- takes place when we move any part of our fkin 


along the furface of another body, we afcertain 
whether that furface is fmooth or rough. The 
degrees ‘of refiftance which bodies oppofe to the 
preffure of ours, in whole or in part, afford us 


the means of determining whether ‘they are 
moveable or immoveable, hard or foft, fluid or 


folid ; and the preffure or percuffion of thefe bo- 
dies onus, while in motion, or tending to move, 
makes us acquainted with the force with which 
they act, and the direction of that force. _ 

_All thefe actions of external bodies on our 


own are purely mechanical. The fenfations © 


they communicate may be the effects of a che- 
mical change in our nervous fyftem; but that 
change can only be produced in confequence of 
fimple preflure being capable of forming or de- 
ftroying fome of the combinations which enter 
into this fyftem. This fuppofition is not incon- 
fiftent with analogy: we know, for example, 
that the combination of fire with water, which 
produces vapour, may be deftroyed Py the fame 
means. 

But the fenfe of touch alfo procures us Hat 
tions of another kind, which appear to be pro- 
duced by one of the furrounding elements pene- 
trating more intimately our bodies ; I mean the 
fenfations of heat and cold. Thefe fenfations 


depend on the proportion which exifts between — 


the quantity of caloric we acquire or lofe 
in a given moment, and that which we ac- 
; quire 


sae 
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quire or lofe in the preceding moment ; but they 
are not in direct relation with the abfolute heat of 
bodies, nor even with the proportion between 
their heat and ours. 

All things in other refpects had Hille 
which have an higher degree of temperature 
than our own appear to us to be warm; thofe 
which are of a lower temperature feem cold. 
When, however, we have touched a very cold 
body, if we come in contact with another which 
is lefs cold, the latter will appear to us warm, 
though it may ftill be of a temperature much 
inferior to that of our own body. Thus cellars 
and fpring water appear warm in winter, be- | 
caufe they preferve their ordinary temperature, 
while other bodies change theirs. , 
. When we touch in fucceflion two fubftances 
of different denfity, or, to fpeak more properly, . 
of different capacities for caloric, that which 
has the greater Capacity appears to us colder, 
though both ‘may be of the fame temperature, 
becaufe it abftracts more caloric from us ina 
given time than the other, For this reafon 
marble and metals appear always cold. Water 
is colder than the air, and the air, which feems | 
cold before we enter into cold water, appears 
warm when we leave the water, &c. 

_ Bodies which are good conductors of caloric, 
or which tranfmit it rapidly, for the fame rea- 
fon appear cold. Thus we find that filk or wool 
are warmer than linen of equal thicknefs, 

Nw 3 This 
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_ This part of the fenfe of touch is lable ta 
many more errors than that by which we’obtain 
a knowledge of the figure and confiftence of bo- 
dies, becaufe our judgment poffefles more influ- 
ence in the latter cafe. 

The general organ of touch Leds | in the fkin, 
which covers the whole body, or rather in the 
extremities of the nerves which terminate in 
thatdkin, | 
. That organ poffefies greater or lefs fenfibility, 
in proportion as the nerves diftributed upon it 
are mors numerous, more expofed, and lefs in- 
tercepted or covered by callous parts. The heat 
of bodies, their general refiftance, and their mo~ 
tion, are more perfectly felt when this general 
fenfibility i is moft delicate, — | 

With refpect to the motion, the refiftance a 
the heat of a liquid or fluid, particularly if the 
animal experiencing its action is immerfed in it, 
‘the degree of the fenfation alfo depends on the 
extent of the furface which the fenfible ‘body 
prefents to the fluid; but fomething more is 
_ neceffary for recognizing the forms of folids, 
particularly thofe that are fmall, In this cafea 
very fenfible fkin muft be extended over fevera] 
fmall, divided, and moveable parts, capable of 
embracing the folid, by their different furfaces © 
feeling its flighteft inequalities, and tracing its 
moft minute parts. 

Thus the total perfection of the fenfe of touch 
depends on the quality of the fkin, the number 


of 
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of its nerves, the extent of its furface, its fiee- 
dom from infenfible parts, and the number, 


* flexibility, and delicacy of the appendices by 


which the animal can examine bodies. — 

As touch is the moft important of all the 
fenfes, its degrees of perfection have a prodi- 
gious influence on the nature of different ani- 


‘mals. From the inveftigation we are about to 


make, it will be found, that, of all vertebral 
animals, man has this fenfe moft perfect. But. 
among the invertebral animals the fenfe of touch 
improves in proportion as the others degene- 


_ rate; and thofe which have no other. fenfe, 


poffefs it fo exquifitely that fome of them feem 
even to feel the light. 
Independently of the fenifitiois of which we 


have fpoken, and which have a direct relation 


to the qualities of external bodies, we experi- 


ence others in the fkin, particularly in the 
places where it is thinneft, and abounds moft in : 


nerves. ‘Thefe feelings are occafioned by the 


irritation which the motions, rather than the 


qualities or nature of bodies, produce upon the 
nerves, and belong more tothe order of internal 
than external fenfations: thefe are ticklings, 
prickings, and itchings. 

Laftly, the fkin performsa different fuiétitt 
from that of touch, which confifts in tranfpira- 
tion and abforption ; that is to fay, in the exha- 
jation of a part of the elements of our fluids, 

“Nw and 


552 Lect. XIV. Or Toven. 


and in the inhalation of a part of the fluids 
which furround us. 

. This fecond kind of function does not belong 
has fenfation. We fhall therefore confider it in : 
another place. 


ARTICLE IF. 


Of the Skin and its Organization. | 


‘Luz whole furface of the animal body is co; 
vered by an organ of a particular nature, named 
fein. It is a membrane applied to all the fuper- 
ficies which terminates the body, and its thick- 
nefs varies according to the fpecies of animals, 

and the different parts. which it covers. "+ 
The organization of the fkin appears to be 
effentially the fame in all the claffes of verte- 
bral animals. The external differences which it 
prefents are more or lefs connected with the 
developement of certain fuperadded parts, as we 
fhall explain in the fequel. The ftructure of the 
fkin cannot, however, be eftablifhed in fo ge. 
neral a manner in the animals that have no ver 
tebræ, though i it will be feen that its parts have 
tome analogy to thofe found in red-blooded 
animals. | | 

_ The {kin of all the animals that havé ue. 
| : bræ 
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bre is compofed of four layers, more or lefs 
diftiné, but which the anatomift feparates, and 
may eafily demonftrate. The loweft is called 
dermis, cutis, coriüm, or the true fein. The next - 
is called corpus papillare, tela mammillaris, ox the 
villous furface. The third, corpus reticulare, or 
rete mucofum. Laftly, the fourth, or moft exter- 
nal, has been denominated epidermis, or cuticle. 
We do not eafily diftinguith all thefe parts in 
animals that have no vertebra. Some of the 
{trata are more diftinét, others lefs fo. There 
are alfo fome fpecies in which we do not find : 
the whole of them. Thefe differences we fhall 


point out more clearly in treating fucceflively 
of each " the os tide 


1. The Cuticle. 


This layer, as we have already obferved, isthe 
moft fuperficial. It isa tranfparent and infen- 
fible pellicle, which prevents the immediate ~ 
contact of the nerves of animals with the me- 
dium in which they live. It is alfo continued 
into all the apertures of the body, and lines 
them internally to preferve them from the con- 
tact of air or water. Thus we find it on the 
eye, in the ears, the noftrils, the mouth, the 
anus, the vulva, &c.; but it is then defcribed 
under different names, as has already appeared 
when we treated of the conjunfiva and the mem- 
brane of the tympanum, and as we fhall fhew 
hereafter in treating of the other organs. 

7 ‘ The 
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The confiftence of the epidermis varies with 
the medium in which the animal is immerfed 
and obliged to exift. It is dry, and as it were 
horny in thofe that live in air; mucous, and 
. more or lefs vifcous in ers RAC inhabit the 
water. 

In the animals which are man fubject to 
the drying action of the air, the cuticle appears 
- varioufly folded, according to the parts of the 
fkin to which it adheres. Thefe folds form 
wrinkles, papilla, circles, and fpiral lines, which 
correfpond to the elevations and depreflions of 
the fkin, but chiefly: to thofe of the rete muco-~ 
fum, and the fcales when thefe laft exif. 

In general the epidermis is confiderably the 
thickeft on the parts which are moft expofed to 
friction; as the fole of the foot, the palm of the 
hand, and all’the other parts frequently ufed by 
animals, either in walking or in grafping other 
bodies. 

In the furrows of the cuticle we obferve the 
holes through which the hairs pafs. : Thefe ap- 
pear as conical elongations, or infundibula, 
which. feem to have been forced outwardly by 
the hairs, to which they ferve as fheaths. 
Inthe animals which have fcales, inftead of 


hairs, the epidermis envelopes thefe parts in / 


every. direction, and is dame attached to 

them. | 
In man the cuticle is generally very thin, 
with the exception of the parts which cover the 
ails 
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fole of the foot andthe palm of the hand. 
Friction, or deficcation, either by heat or certain 
. chemical agents, harden it confiderably. They 
change it into a kind of horn, which blunts, and 
even totally deftrays the fenfe of touch. We 
have very remarkable examples of this change 
in blackfmiths and dyers, and in men who walk 
_bare-footed on burning fands. 

The furrows of the epidermis form figures, 
with feveral angles, on the back of the hand; pa~ 
rallel and elongated lines on the palm and onthe 


fole of the foot; arches, curves, and very fin- 


gular, clofe and fymmetrical AA under the 
extremities of the toes. 


The cuticle of the other np tte is nearly | 


fimilar to that of man. Itisthinin proportion 
as the hairs that cover it. are compact. That 
which covers the wings of the dat. is alfo very 


thin, and has furrows which form many angles, | 
like thofe we obferve on the back of che human ~ 


hand. 


. In the porcupine it is thin, and little diftin& 
from the other ftrata of the fkin, which is gela- 
tinous, 


We find the ett Seen, and as it 


were fcaly on the prehenfile tails of the deaver, : 


rats, ondatra, &c. and on the fcales which cover 

the bodies of the pangoliys and armadillos. 

_ In the elephant, the rhinoceros, and the bippo- 

_ potamus, which have the fkin very thick and 

deeply furrowed, the epidermis, which is alfo 
thick, 
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thick, and covered with fmall plates that fepa- 
rate from it like fcales, finks into the different 
furrows. The cuticle of the fole of the foot 
prefents a very fingular ftruéture. It is divided 
externally by deep depreffions, nearly circular, © 
with fix or eight furfaces more or lefs regular, 


each of which contain an infinite number of © 


{mall polygons much more irregular. This 
gives to the whole furface of the fkin the ap= 
pearance of fhagreen. The epidermis detached” 
from the animal, and examined by its internal 

furface, exhibits elevated lines correfponding to ‘ 
the furrows of the great polygons. It alfo pre- 
fents others which are fmaller, | and correfpond 
to the little polygons. ‘The refult of this dif. 
pofition is a kind of net-work, in relief, of a 
pretty regular defign, and refembling lace with 
large points. | 

The Cetacea have a very finan thi epidermis, 
without any remarkable fold, and always co- 
vered with a mucous oily humour, which op- 
pofes the maceration of the animal during its 
- refidence in the water. 

In birds the AE An of the body i is very 
thin, and formed of folds which correfpond to 
the quincunces in which the feathers are ar. 
ranged. That of the feet is fmooth, fhining, 
and formed of horny fcales. - Ft covers the cae 


ferent plates which we obferve on the feet of — 


the gallinæ and grallæ, of which we fhall fpeak. 
in the article on Scales. It is detached at 
certain 
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‘certain periods of the year, CAPE in the moult. 
ing feafon. 


In all the animals we have mentionéd, the 


_ Cetacea excepted, the epidermis comes off in 


{mall pellucid fcales, which give to the furface 
of their fkin a meally appearance. In fome 
mammalia the cuticle is renewed at certain pe- 
riods of the year, at the fame time that they 


_ change their hair. In others it takes place more 


infenfibly, and at all times as in man. 

The epidermis of fortoifes is not very ihe. 
except on the neck and limbs. Itis analogous 
te that of the /alamanders, which we fhall de- 
fcribe prefently. That which covers the fcales 


of the back-fhell and of the breaft-plate is ex- 


tremely thin. It is detached in tranfparent 
lamine, the figure of which is exactly the fame 
as of the horny plates. 

In the /alamanders and frogs, the RER is 
a mucous membrane, which. covers the whole 
body, and which falls off in large Se at: fe. 
veral periods of the year. 

The cuticle of Mzards and ferpents covers and 
entirely envelopes the fcales. It is detached in 
a fingle piece like a fheath, at a certain period of 
the year: we obferve, in thefe kind of exuviæ, 
even the portion of a fphere, which covered the 
tranfparent cornea.  ! 

In fifhes, the epidermis, Ro CoV rs. all the 
body, the fins, and other appendices, appears — 
always 1 ina foft ftate ; it fometimes feems a fim= 
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ple mucous fubftance enveloping every part of 


the animals body. It is this mucous epidermis 


_ which renders it in general fo difficult to feize 
the body of a fith. It is alfo detached in ney 
pieces at certain periods of the year. 

We fhall fee, in the fequel, when We treat br 
the internal tunics of the organs, into which 
the air, the water, or the aliments penetrate, 
that the prolongation of the cuticle which lines __ 
their internal furface, alfo becomes mucous; i 
and that it has a confiderable refemblance to the % 
external epidermis of fifhes. - 

- We alfo find an epidermis in animals that 
have no vertebrae. Thofe which live in water 
have it commonly mucous, and of a very dif 
ferent thicknefs in the feveral fpecies. 

In the PNEUS it is nearly the fame as 
in fifhes. 

In the naked ouncisnbas it very much res 
fembles that of the falamanders and frogs. 

In the Teftacea in general we find an epider- 
mis on the furface of the fhells. In the land 
kind, as the /wails, it is a dry pellicle, very eafi- 
ly detached; when the fhell is, after the death 
of the animal, expofed to the action of the at- 
mofphere, or plunged into boiling water. In 
the anodontites, the. mufcles, and other bivalves, 
we gbferve a fimilar epidermis, which envelopes 
the fhell externally. This epidermis is always 
wanting on the furface of the projecting parts, 
on which the animal draws its fhell along the © 

fand, 
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fand, becaufe it is there worn off. In fome fpe- 


cies of fhells, the epidermis is thick and villous, — dur 


and en this/account it has been named /ea-c/oth. 

This is very remarkable in feveral fpecies of the 
genus arca of Linnæus ; and to expréfs this pe- 
culiarity he has called one of them pilo/a. 

In all the Teftacea, the epidermis which en- 
velopes the fhell is continued to produce the 
pellicle which covers the animal ; and it expe- 
riences the fame change as that which is pro= _ 
longed within the body of vertebral animals. 
{ct is thin and mucous on all the parts which are 
not_expofed to the-action of the ambient fluid. 

In the fpecies of Gafteropoda, however, whofe 
fhell is concealed under the fkin, and does not | 
ferve for a defence; the epidermis does not 
change its nature. We have examples of this in 
fome {pecies of aplyfia and /cyllea, as well as in 
the animal which produces the fhell, called ‘by _ 
Linnæus, belix balyotoidea. (Lam. figaret.) 

In the Cruftacea and theinfects, whether in 
the larva, nympha, or perfect ftate, there is a 
real epidermis. This fkin, however, when once 
dry and indurated, is not fufceptible of extenfion, 
fo as to accommodate itfelf to the growth of the 
animal. In proportion therefore as the infect 
increafes in fize, and at fixed periods in each fpe- 
cies, but with refpect to which the atmofphere 
_ appears to have confiderable influence, the ani- 
mal quits its épidermis, by drawing itfelf as it 
were out of a cafe, This is called the moulting 

ee period, ° 
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period, in effecting which the infect frequently 


Fa employs feveral days, and which is fometimes 


mortal to it. The greater part of the caterpil- 
: Jars, of butterflies, and of bombices, change the _ 
fkin feven times before they pafs into the chry- 
falis ftate. The Jombyx-caja quits in this man- 
ner the fkin ten times. We intend to dwell 
more particularly on the fubje@ of moulting in 
the Article on Metamorpholisy. in ‘the ÉGRRE 
on Generation. 
_ There is a very diftinct cuticle in worms. It 
is eafily feparated from the fkin in the earth. 
worms, Which have been immerfed for a few 
- hours in fpirits of wine, or macerated fome days 
in water; itis a pretty folid pellicle, which may 
be removed in a fingle piece. In the worm 
called fpunculus faccatus, this epidermis 1s even 
entirely feparated from the body, which is un- 
connected and floating within it, as if it were 
enclofed in a fack. The /eeches, and fome other 
worms, have the cuticle mucous, like that of the 
gafteropodous mollufca. | 
It is very difficult to afcertain the nature of 
the epidermis in Zoophites, or even to difcover 
whether it exifts in fome of them. The /ea-frars, 
‘ the urchins, and the nétinie appear to. bodlete 
it. : 
The medufe are covered with a pellicle, but 
fo thin and tranfparent that it cannot be fup- 
pofed to confift of ftrata. The other Zoophites, 


as the polyps, &c. have a mucous furface, the 
foftnefs | 
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foftnefs of which prevents us from diftinguith 
ing any al saad 


A0, The Rete mecofum, 


Is fituated, as we have already tated, : imme= 
diately between. the epidermis and the villous. 
furface of the fkin. It is not membranous, but — 
forms rather a mucous layer, the colour of 
which varies in different kinds of animals, and 
fometimes even in different parts of their fur- 
face. The colour of an animal’s fkin depends 
on that of this mucous fubftance, for inall thofe 
which have the {kin coloured, if we remove the: 
epidermis, it is found almoft pellucid, and the 
cutis is alfo free from colour. 

It appears that the influence of the folar rays 

determines, to a certain degree, the colour of the - 
human fkin; it is white in temperate countries, 
becomes more and more dark in warm regions, 
and, finally, becomes black in the burning cli- 
mates of Africa and Afia. — May not the caufe 
of thefe varieties be referred to the different . 
_ degrees of light which colours living bodies, by 
removing their oxygen, and developing the 
carbon and hydrogen which they contain? We 
find, indeed, that men who are expofed to the 
rays of the fun grow tawny, while thofe who 
inhabit fubterraneous places undergo a change 
fimilar to the etiolation of plants, and become 
exceedingly white. on | 
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The célour of the mucous fubftance varies 
greatly in mammiferous animals, It appears to 
determine, as will be feen hereafter, that of the 
nails and hairs. It is even frequently found 
coloured in the cavities of organs, into which it 
is prolonged, ds on the palaté, the tongue, the 
ear, the conjunctive and nafal DEAN ARS of 
fée dogs, Ruminantia, and Cetacea. : : : 

‘The réte mucofum of the mammalia is not 
often ‘of: a very vivid colour. It is however 
xvhite on the ‘cheeks ‘of foie mandrills ; red, 
violet, and carmine on their hips and nofe. It 
is of a fine filvery white en on the belly of 
the Cetacea. fou Dg alia € 

The rete mucofum ‘is thicket in the laft fa- 
mily of mammalia. In the dolphin and porpoife 
- ft is nearly half a millimeter thick’on the back 
- parts of the body and the head, which are of a 
‘black colour. We cannot compare ‘it better, 
with refpect to confiftence and colour, than to 
the black produced by greafe between the nave 
ofa wheel -and thewxtestrée. ris ty ied 

The mucous fubftance is little diftin@ in 
_ Pirds, and almoft always white in all the parts 
covered by the feathers ; but its colour on the 
feet, cere, and carunculæ of the head, is fub- 
ject to variations. RDS à 

On the tarfi and the toes, it is frequently 
black, as in the raveus, the furkies, fome ducks, 
| Sroans, &c.; grey, as in bens and peacocks ; blue, 
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as in the titmoufe ; green, as in the water-ben : 
yellow, as in the eagle; orange, as in the fork s 
: red, as in the /colopax calidris, &C. 

The rete mucofum is black in the cafuncle 
of /wans, grey in the ceræ of the bill ina num- 
ber of parrots, white in the chops of the d/ue 
ara, green in the cere of the bill of the /par- 
row—hawk, yellow in that of moft diurnal birds 
of prey, red on the neck arid cheeks of the king : 
of the vultures, &c. In general, it adheres to the 
fkin ; it is even difficult to we it nus mace- 
tation. | 

The colours of shea alfo depend on the 
bi of the mucous fubftance. | 
+ In the tortoifes, for inftance, the fkin which 
covers the feet and the neck, is not only dif- 
ferently coloured by the rete mucofum, but the 


_ fymmetrical fpots which we remark on the fcales — | 


are produced by the fame fubftance. This we . 
difcover by diffection, The thicknefs of the | 
fkin greatly diminifhes as it approaches the 
breaft-platé and the back-fhell. It paffes below 
the fcales which cover thofe parts, and which 
are themfelves covered by the epidermis and 
rete mucofum, the variegated colours of which 
form the {pots which we obferve posa the 
tranfparent parts. 
- ‘tis the fame with refpect to /alamanders ind 
frogs. Their mucous fubftance varies ftill more 
‘as to colour ; it is black, brown, grey, white, 
2 ania and i i red-orange, carmine, &c. . 
Oo 2), RENE NV 
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We alfo find a mucous fubftance under the 
fcales of lizards and Serpents, and its colours are 

exceedingly various. 

Of all vertebral animals, however, fifhes are 
the moft remarkable for the brilliant and metal- 
lic colours which their rete mucofum exhibits. 
We find in them gold, filver, and copper, tin, 
lead, and even all the tints which thefe metals 
affume in different degrees of oxydation. But 
as the defcription of thefe colours is the pro- 
vince of Natural Hiftory properly fo called, we 
wiih merely to point out in this place that they 
are produced by the mucous fubftance which 
adheres clofely to the internal furface of the 
fcales, and with which it is frequently removed. 

Moft mollufca have a rete mucofam below 
their.epidermis. | 
__. dn the Cephalopoda it is “soir commonly of a 

| blue or red colour, but it forms a very thin 
layer... 
That of the Gafteropoda varies confiderably, 
as we may obferve particularly in the Jugs. It 
is thick and vifcous, but diffolves completely 
in water. - 

May not the fifence of the hell itfelf be 
really analogous to the rete mucofum, though 
the term mucous cannot be applied to it? Jam 
very much iarhined to believe that this is she 
cafe. 

The calcareous fhell is in: 1 fad found imme- 
Ca under the epidermis ; ; and when fome of 

| its 
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its parts are sé Ve: it is a kind de cruft 
_ ‘without any apparent organization, and not a 
_ membrane, It is produced by fucceffive ftrata. 
Finally, it.is coloured, and its fhades are infi- 
exits various. | 

In the Cruftacea, the mucous fubftance is al- | 
fo reprefented by the calcareous cruft fituated 
below the epidermis. Its colour is ufually a 
dark-green, but fometimes red, white, or black. 
Alcohol, acids, and particularly the action of 
fire, change the green colour to a red, which is 
frequently very brilliant: This we obferve every 
day at our tables in cray-fi/h, lobjters, 8c. 

In infects, in the larva ftate, we obferve be- 
tween the epidermis and the mufcles, a layer of 
mucous matter, the colours of which vary in- 
finitely in the different fpecies. In caterpillars, 
and in the larva of fome Hymenoptera, this 
fubftance is moft remarkable for its colour. . It 
gives to their bodies the moft beautiful aud ~ 
lively tints, the fhades and fymmetry of which 
are a admirable. White, purple, violet, 
blue, green, yellow, aurora, black, &c. &c. 

are diftributed in the moft regular and ae 
_ manner, 

We are alfo of opinion that the mucous mat- | 
ter dried or mixed with the horny fubftance, 
produces the colours exhibited by perfect in- 
fects, for when the Lepidoptera are in their 
chryfalid ftate, the fmall coloured fcales which 


haie ornament the wings of the perfect 
003 infect, 
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_ infe&, are then found in à mucous ftate, fimilar 
to that which we obferve in the fkin of cater- 
pillars. The colours of /piders are alfo the ef- 
fect of the rete mucofum; we find it under the 
fkin; it has the appearance of {mall glandular 
points, the fhades of which vary confiderably. 
But in the. Coleoptera, and feveral other orders, 
the colours of the fkin are diffufed through the - 
horny cruft, nearly in the fame manner as thofé 
of the ‘Cruftacea, path their calcareous 
fhells. ! | 

The reté mucofum cannot ‘Be ‘diftinouithed(” 
except in a {mall number of fpecies of Zoophy- 
ta; and it is even fo thin, that we cannot fe- 
parate it from the fkin, as may be obferved in 
fome /ea-fars and afinie. It appears to be con | 
founded with the calcareous fhell which forms 
the habitation of feveral other genera. This 
may be obferved in fome fpeciés of urchins and 
corallines; and in the C cratophitts, and Lin fet 
ad net 


Cong Papillare, or the ill Sur an 2 
the Skin. 


_ Anatomifts have given this name to that part 
of the fkin which is fituated between the cutis — 
and the rete mucofum. It is not membranous 
like the epidermis, but is a furface produced 
by the aggregation and approximation of 4 
c multitude of {mall tubercles of different fhapes, 
which are fuppofed to be i ri by the laft ex. 

tremities 
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_ tremities oa the cutaneous nerves; they ax; 


therefore, named servous papilla. | 
Though the figures of thefe tubercles are 
very different, their ftructure is nearly the fame: 
it iseafily exhibited, by macerating them for 
fome days in water ;: we then obferve that each 
tubercle confifts of a collection of fibrils, united 


at their bafe, nearly in the manner of hairs in a - 


pencil. Sometimes the fibrils of the center are 
longer than thofe of the circumference, and 
then the papilla is of a conical figure. Some- 
times they are nearly of the fame length, and 
in that cafe it is flat. 

The fenfe of touch refides conga Sen in thefe 
papillæ : we find them, therefore, in the greateft 
number, and moft confpicuous, on the tongue, 
the lips, and the extremities of the fingers. 

In man, the papille are particularly re- 
markable on the foles of the feet, and on the 


palms of the hands ; they are fituated clofe to. . 


gether in a very compact manner, and diftri- 
buted in lines correfponding to thofe we ob- 
ferve externally, and of which we have already 
fpoken in treating of the epidermis. Thofe 
under the nails produce a villous furface, the 
compact. fibrils of which are all directed ob- 
liquely towards the extremity of the fingers. 
The fibrils of the lips are difpofed in the fame 
manner, but they are fill more delicate, longer, 
and clofer toeachother. 


NUE is nearly the fame in all other pated le is 
Oo. 4” TOUS 
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rous animals; but the papillæ are more deve- 
loped, in proportion as the parts to which they 
belong are employed in touch. In the mole, 
the /Prew, and the hog, the nervous papillæ are 
very vifible on the fnout ; they form tufts, con- 
fifting of very clofe fibres. We find them alfo 
on the probofcis of the elephant, and we have 
obferved them very diftinctly on the tail of the 
Cayenne opoffum ; it is probable that they exift 
in the fame manner in all prehenfile-tailed mam- 
malia. We have not obferved them on the fkin 
of the dolphin and porpoife. 
Birds have no diftinét papilla, except sith: 
the fole of the foot, and the toes ; they are very 
clofe fet tubercles, arranged in parallel lines. 
_ We eafily demonftrate them on the feet of poul- 
try, when the epidermis is removed by the action 
of fire. Wealfo obferve them on the mem- 
brane which unites the toes of the Palmipedes. 
Reptiles refemble birds with refpect to the 
‘papilla; we find none, except under their feet ; 
/ they are very thick, and projecting in feveral 
k fpecies of /izards, and particularly in the came- | 
| Jion. We cannot diftinguifh them in the /ea- 
tortoifes, which. have the feet in the form of 
fins. They do not exiftin Serpents, or at leait 
have not the form of papilla. | 
We have obferved nothing under the Sain of 
white-blooded animals, which can be regarded. 
as nervous papilla. In the cephalapodous 
mollufca, however, we have feen fome nervous 
filaments _ 
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filaments in the fmall globules, which appeared | 
to us glandular, and with which the fkin is co- 
vered. In the other mollufca we can trace 
fome nervous filaments into the fubftance of the 
fkin, but we haye never obferved them to form 
pape | | 

4. The Cutis. : 

This i is the name given to that part of the . 
fkin which is fituated moft internally. Ana- 
tomifts have developed its ftructure in a very 
diftin@ manner, by the means of certain pre- 
parations, and particularly by maceration in 
water. They have demonftrated, that it is com- 
pofed of a tiffue of gelatinous fibres, which 
crofs each other in every direction, and which 
are fo interwoven that the whole may be com 
pared to felt: among thefe fibres we difcover a _ 
great number of fine ramifications of nerves, . 
and arterial, veinous, and lymphatic veffels,. to 

which we fhall return in a particular article. 
: The organization of the cutis is fuch, that 
the fibres, which compofe it, are capable of 
elongation and extenfion in ev ery direction ; its 
~extenfibility was neceffary to give to the fur- 
faces of animals the power of ee the phy- 
fical action of other bodies. 

Manufacturers have profited by this property 
of the fkin, to prepare it in certain ways, which 
fit it for different purpofes, in which ftrength 
and flexibility are neceflary, and in which a 
great friction is fuftained ; this conftitutes the 

art 
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artof the currier. The fibresare likewife approx- 
imated, or feparated, in order that the leather 
may be applied to various ufes ; and this is the. 
foundation of the arts of the tanner, fkinner, 

‘parchiment-maker, morocco-maker, &c. 
In man, the cutis is from two to three mil- 
Iimeters thick in certain parts of the body, as 
in the dorfal and lumber regions ; büt it is only 
halfa millimeter on the arms and the body, 
By maceration, and the procefles ufed by fkin- 
ners, we obferve that the fibres, which enter 
Ante its compofition, ‘are Jong, fine, and Like? 
folid’; but united ina Jax manner. - ALPINE 
In mammiferous animals, ‘in re the 
cutis is thickeft on the peels; and thinneft on 
the ventral region. ‘i id a hee 
It is much thinner i in nei than in the mam- 
malia... In fome families, however, it has a 
confiderable confiftence, particularly in birds - 
of prey, and in the anferes. It is excecdingly 
thin, even proportionally confidered, in fome 
fpecies of titmoufe, and the genus #motacilla. 1 
Reptiles, which have the body unfurnifhed 
with fcales, or only partly covered by. them, — 
“have a very compact and denfe fkin, We have 
an example of this in the sortoi/es, Salamanders, 
frogs and toads. In the two laft genera, in par- 
ticular, the cutis is rendered remarkable, by 
not adhering to the body in all its points, as in 
the other animals, in which it is intimately 
united with the cellular fubftance. In thofe 
genera, 
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genefa, however, it adheres only at the edges of 
the mouth, in the middle line of the body, the 
arm-pits, and the groins. In all the other 
“parts, the body is free within the cutis, which 
enclofes it like a fac. : | | 
The cutis of lizards and Serpents bes 
that of fifhes. 
~ In this clafs of tit we find a very tena- 
cious cutis below the fcales; but it is intimately 
attached tothe mufcles, even much more clofely 
‘than in.the other claffes, and is very thick in 
the flyrgeon, the Jharks, the rays, the eel, &c. 
on the contrary, it is thin in fifhes which | have. 
large fcales, as the carps, breams, &c. | 
: We have not:obferved a real cutis among thé. 
invertebral animals, except in the cuttle-jifh, 
and the other Cephalapoda ; it is applied almoft 
immediately to the mufcles, by the means of a 
very denfe cellular fubftance,; it is itfelf of a 
very coriaceous nature, and not eafily lacerated; 
its fibres are very flender.. | 
In the other invertebral animals, we ri no. 
part that can be compared to the cutis. There 
is, indeed, a pellicle below the fhell of the 
cruftacea, but it is fine, tranfparent, and has 
very little confiftence. In infects in the larva 
ftate, the fkia, which they caft off in moulting, 
is of the fame nature and the fame thicknefs as 
that below it, and which is deftined to fucceed 
it, Even fhe’ envelope of chryfalides coarc+ 
fafa, as thofe of the aun das and Diptera, 
cannot 
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cannot be regarded as cutis: it is rather a kind 
of horny epidermis. Finally, in the perfect 
ftate, we find no part of the teguments of in- 
fects that can be compared to the cutis. The 
fame obfervation applies to His worms and the 
Zoophites. 


ARTICLE JIT. 


ks the Mufcles of the Skin, or the Panniculus 2 
 Carnofus. | aia 


a the preceding Article, we have explained 
the nature and the organization of the different 
ftrata of the teguments. We fhall now proceed 
to confider the motions of which thé fkin is 
fufceptible, and the organs by which they a are 
produced. 

In man, the fkin has very little motion ; the 
mufcles inferted into it have, therefore, very 
little force: they form three pairs ; two of thefe 
mufcles are particularly deftined to move the 
fkin of the forehead and the head; the third 
acts on the teguments of the neck and the 
cheeks. ER 
~All the fpace comprifed between an occiput 
and the fuperior part of the orbits, is occupied 
immediately below the cutis, by a digaftric 
mufcie, principally aponeurotic, and which is 

| | | named 
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named occipito-frontalis. The flefhy fibres are 
very fhort, and fituated at the two extremities 
of the large aponeurofis, which forms a kind 
of cap to the cranium. The anterior fibres are 
attached to the fkin below the eye-brows: the 
pofterior are inferted into a tranfverfe line 
above the occipital bone: their other extremity 
paffes under the aponeurotic cap, to which they 
are fixed. Thefe mufcles axe more diftin@ in 
fome fubjects, than in others; they raife the 
eye-brows, corrugate the fkin of the forehead, 
and produce thofe tranfverfe wrinkles, more or 
lefs parallel, which we obferve above the brow. 
Immediately below the anterior flefhy fibres 
of the occipito-frontalis, and in the line which 
correfponds to the eye-brow, we find fome other 
flefhy fibres, which arife from the nafal emi- 
nence of the os frontis, and are inferted partly | 
into the fkin of the eye-brow, and partly into 
the fibres of the occipito-frontalis, with which 
they are covered : this {mall mufcle is called the 
corrugator fupercilii (fronto-fupercilius ;) it op- 
pofes the effect of the occipito-frontalis, and 
approximates the eye-brows, and thus corru- 
gates the fkin above the root of the nofe. 
Finally, the third pair of cutaneous mufcles, 
{thoraco -facialis) in man, occupies all the ante- 
rior part of the neck; they form a kind of 
flefhy membrane, fituated immediately. below 
che fkin; it originates, upon the anterior part 
of the breaft, by flender and very diftant flefhy 
| 4 : fibres 
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fibres in the cellular fubfiance, which covers 
the great pectoral and deltoid mufcles, and ex- 
tends to the lateral parts of the cheeks; it is 
‘there partly attached to the lower jaw, and 
partly to the zygoma ; thefe mufcles are exceed- 
ingly thin, and loofely connected in the inferior 
part of the neck. They become thicker, in 
| operon as they contract.  -: 

It is difficult to determine the action of chef 
cutaneous mufcles ; they act on the mouth by © 
their union with the mufcles of the lips; they 
have alfo great influence on the expreflion of the 
countenance. They produce very remarkable , 
wrinkles in the teguments oF the weer and the 
chin. ast | 

There are alfo fome situer fibres under the 
fkin of the fcrotum in man, which are de. 
nominated the dartos ; but thefe fibres aré very 
flender. They vary confiderably, and, ftrictly 
fpeaking, do not conftitute a mufcle : they are 
deftined to corrugate the fkin of the fcrotum. - 
In all the other mammalia, we find thefe cuta- 
neous mufcles ; thofe of the head are commonly 
lefs confpicuous, but that of the neck is moft 
ftrongly marked : there is, befides, a particular 
mufcle, which extends under all the fkin of the 
belly, and even under the gab ys “avé iS inferted 
into the humerus. Pa 

+’ Apes and dogs have an étés Jkronratias sit 
is alfo very thin, but its flefhy’ fibres are pro- 
portionally longer than the human. We find, 
gr À tan rk befides, 


." 
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befides, under the fkin of the ‘ion: fome fiefhy 

fibres, which perform the action by which thefe, 
” animals wrinkle the lateral parts of the EURE 
| and. the nofe, | 


. The cutaneous mufcle of the dock in apes is 


Ex connected to the fkin-by a very compact cellular 


fubftance: it is prolonged over the face, and 
ipa with thefibres we have already mentioned. 

Th dogs, we obferve only fine: wet poaece 

ety fibres on the neck. AGE 

©The cutaneus of the-belly- alfo': sheet very 
elofely to the {kin in thefe animals ;. its fibres 
cover the thorax and abdomen, and all ‘unite 
below the armpit, where they are inferted. by 
oné or two tendons, along with that of the great 
pectoral -mufcle, under the head.of the humerus.. 
This mufcle has the fame infertion in all the 
Mammalia ; it affifts inthe motions of the arms, 
and may be named dermo-bhumeralis. 

+ In. the Quadrumana, ‘Cherioptera, and wale 
Sarcophaga; we alfo find mufcular fibres in the 
fkin of the fcrotum. ,They are even propor- 
tionally more hapten in the 227, than in 
| ae | 3 

In che racoon, che dicho huderatée à is like wife 
a very powerful retractor of the prepuce; it 
forms a bundle of fibres, of the breadth of two 
fingers, attached to the prepuce, and defcrib- 
ing an oval, with the bundle of the oppofite 
fide: the remainder of the mufcle, which co- 
vers the belly, is very thin. | Ainteriorly »* ‘the 
Main 7 SW 6: mufcle - 
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| bite à is attached to the humerus by two dif. 
tind flips. | 
The cutaneus colli in the marmotte very much. 

refembles that of man: below it, however, we 
find another thicker mufcle, which forms, as it 
were, a lining to the firft, but proceeds farther 
up; it extends to the lateral parts of the head, 
and even to the face and the muzzle. 

The dermo-humeralis occupies the whole of 
the back, from the origin of the tail, to the 
pofterior point of the trapezius. The part on. 
the belly arifes from the pubis, the groin, and. 
the thighs: all the fibres unite below the arm-. 
pit, where they form two tendons, oneof which — 
is inferted with thofe of the latiffimus dorfi. 
and teres major, and the other with that of the. : 
pectoralis major. la: 
_ There are very few variations in thé. other 
fpecies of mammalia, In almoft all of them | 
there are fome mufcular fibres under the fkin of 
the male genital parts, particularly in thofe that 
eje@ their urine by fquirts. | 
” We find a cutaneous mufcle even in the do. 
phin ; it arifes from the lateral parts of the bed» 
and terminates in the os humeri. . e | 
. As the European hedge-hog prefents a very 
complicated and curious organization in the . 
mufcles of the fkin, we fhall here give an 

abridged defcription of them. 
. [tis neceffary, in the firft place, to ‘ee 48 
chat thofe mice. being attached to the fkin, ._ 

change 
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change their fituation with it, and. that they are 
theréfore fixed with refpect to their points of 
attachment only. We muft then fuppofe the ani. 
mal placed in certain pofitions, in order that.the 
_ parts-defcribed may be more readily found. 

| Let us fuppofe the hedge-hog: rolled up as 
in the: pofition the animal affumes for defence. 
All the body is then enveloped under the fkin, 
by an oval-fhaned fac, CASQUE af f flethy and 

concentric fibres. 


Thefe fibres, adhere clofely to the kin, and. 


even to the root of the fpines which coverit, 
and it is difficult to detach them with inftru- 
ments. The flefhy purfe they form is thickeft 
at the margin of its aperture, which correfponds 
to the belly, at which place they form a kind 
_ of fphincter or mufcle with orbicular fibres. 


. When the body of the hedgehog is elon. — 


gated, as in ftanding or running, the figure of 


this mufcle is completely changed. It is fitu= 


ated onthe animal’s back, whereit forms an oval, 
the middle part of which is very thin, but the 
circular margin confiderably thicker, and more 
elevated. Several acceffory mufcles arife from 
different points of the margin. 


: Towards the head, or at the anterior ex+ 


tremity of the oval, we obferve two pairs of ac: . 


ceffory mufcles ; one has its origin in the mid- 
dle line, and is inferted into the bones of the 


nofe; the other, which arifes more externally, . 
appears to be confounded with the exterior or- 
Vot. Il. Pp bicular 
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bicular fibres, and is inferted anteriorly into the 
lateral parts of the nofe and pra rt 
bones. 

: Another pair of mufcles arife from the pofte- 
Yior extremity of the oval. They are of a broad 
pyramidal form, and are likewife continued 
with the external orbicular fibres. The tendi- 
nous point of each is inferted mined ins near the 

end of the tail. PT oak 

here eee be ter cubes “nuke 
cles, fituated towards the belly, or. below oa 
great orbicular mufcle.. owe 
_ «When the dkin of the belly is: entre we 
deaditat perceive three diftinct ner of nié 
pole neath Vin Age > 
L:The firft is fituated under the hat dais Cor: 
ape the cutaneus colli. : It comes from 
the top of the breaft under the fkin, and is in- 
ferted on the lateral parts of the head, near the 
ears. The portion of one fide unites to its cor: 
refpondent by a middle pane which i is made of 
fat. | 
: The FRE comes from the middle tie of 
the fternum ; it takes an oblique direction, be- 
coming thicker and narrower above the fhouls 
ders, as it proceeds to join the om of the wig | 
orbicular mufcle. bar : 
_.. The third ventral portion; which is fill more 
- flender than the two former, extends over the 
whole furface of the abdomen; it arifes from 
the prtamnicrence of the soon from the lateral 
“parts 
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parts of the tail, and from the tops of the 
thighs : upon reaching the ribs, it divides.“ The 
internal ‘portion, which is the broader of the 
 twoÿ-pafles under the arm-pit, and is inferted 
into the internal fide of the upper end of the os 
humeri. The external is prolonged laterally, 
and unites with og great orbicular cutaneus, 


_ towards the neck. 


Thefe are the hittin of the fuper ficial layer: 
_theretare ftill fome others, which are appen- 
_ dicesof the former, and are fituated under che 
mufcles of the back. 

One arifes from the head, where it is ia aveaealuia 
où both fides,. to the pofterior edge of the ex- 
ternal meatus auditorius. It is loft pofteriorly 
in the anterior point of the orbicular mufcle. — 

+ Another fmall bundle of fiefhy fibres arifes 
fain the laft cervical proceffes, ve is loft in 
the cutaneus of the back. 

+ Laftly, below the great etbictter felittel we 
bibl boa fome tranfverfe fibres, which form a 
very thin layer. The anterior are attached to — 
the internal and upper part of the humerus : 
the pofterior, to the — beter of the third 
où portion. | . 

Let us now confider the ufe of what sarl 
é «The animal, when rolled up like a ball, is 
enveloped by the orbicular mufcle, To pre- 
“ferve this pofition, it is fufficient to contract 


the marginal fibres, which are very ftrong, and 
ati: PR # 4. | "which; 
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which, in clofing the purfe fo as to cover the 
belly, have the effect of a fphincter. 

When the animal wifhes to return to its or- 
dinary pofture, it unrollsitfelf thus: the middle 
fibres of the oval contract ; the external fibres 
at firft relax, and leave the belly and the feet 
free; all the circular fibres then contra¢t to- 
gether, and gather up towards the back. © 
_ By this general contraction, the acceffory 


mufcles are rendered fixed, and capable of con- 


tracting. The anterior move the head upward, 
and extend it towards the bp scoe The eee 
raife the tail. 


Thofe of the deep- feated layer elevate the 


head and the neck; san animal is peo ear 
to walk. : 

If the approach of danger induce the bete: 
hog to roll itfelf up, the "animal accomplithes 
this purpofe in the following manner: 


_ The orbicular curaneus foi and the tie. 


cles of the head and the neck elongate the oval ; 
the deep tranfverfe fibres attached to the ex- 
ternal portion of the ventral non ints render 
_ it broader. 

Every thing now’ yields to the ‘einige the 
flexors, and the cutaneus of the neck and breaft, 
draw the head towards the belly; the cutaneus 
and mufcles of the abdomen, bring the tail and 
the thighs towards the head; the flexors of the 
trmbs contract; the great orbica@lar mufcle then 

| | | defcends 
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defcends on the ribs, contracts obliquely, and 
thus, affuming the fhape of a purfe, retains the 
animal in a globular form. 

. The cutaneous mufcles of HE (dafypus) 
are not fo ftrong, nor fo complicated as thofe 
of the hedge-hog, though thefe animals have 
alfo the faculty of rolling themfelves up. 

The great dorfal cutaneus is thickeft at its. 
ventral margins, by which it ftrongly adheres 
to the fold that unites the fkin of the abdomen. | 
with that of the back ; it is fixed to the fkin of. 
the groins and arm-pits: it alfo detaches fome 
flips, which are inferted into the head and the 
tail; but its flefhy fibres are very flender. A 
certain number of fibres are fent off at different’ 
_ fpaces, and inferted into the anterior edge of. 

each of the offeous bands’ which cover the 
animal. pera | 

The cutaneous mufcles of he belly are alge 
À very flender ; they furnifh fome flefhy fibres to 
the penis: and the bundle which thefe fibres 
form, very much:refembles that which we have 

obferved in the racoon ; but it is lefs thick. 
= The cutaneus colli exifts, but it is exceed- 
 ingly fmall ; it is prolonged under the fcales of 
the face. 

Among birds, thefe tables are more con- 
. {picuoys in certain fpecies, particularly when 
the bird has the power of moving at pleafure, 
the feathers of the creft, neck, or tail, as 
Lg hoopoes, cockatoos, berons, &c. They are 

oF P 3 very. 
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very eafily died : in the goofe, and from that” 


bird we fhall defcribe them. 

The ventral cutaneus arifes from the feventh 
and eighth ribs, by two flefhy digitations, like 
the ferratus Magnus ; it is broad and flat; it 
proceeds obliquely forward and upward towards 
the fcapular articulation of the humerus, and is 
_inferted into the fkin, above the fhoulder joint. 
There are alfo fome flefhy fibres on the exter. 


nal lateral part of each of the great pectoral 
mufcles. In the fubftance of the fkin, imme- 


diately above the arm-pit, thefe fibres are con- 
founded with the tendon of the pectoralis major. 


Immediately above the broad flat part of the ~ 
bone of the pelvis, between the two ilei, we 


obferve two {mall flefhy layers below the fkin: 
the fhort, and apparently papillated fibres of 
thefe layers, at on the feathers of that part ee 
the pelvis, and erect them. 


We alfo remark along the fkin of the neck, | 


fome longitudinal mufcular fibres, which move 
that part ; they form two diftinct: Nigh hey gig 
ticularly on the fides. 

- There is no cutaneous mufcle on ate trunk of 
_ frogs, becaufe the fkin does not adhere to that 
part of their body. Under the throat, how~ 
- ever, we find fome fibres, which are attached 
to the margin of the jaw, and inferted into the 


cellular fubftance that unites the fkin- to the 


origin of the breaff. 
In fortoifes, the cutaneus colli i is | vêry Vite, 
and 
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and feems to be formed of two parts ; 1G is exe 
_tended from within the concavity ‘of the lower. 
jaw, to the bottom of the neck, at the anterior 
part of the breaft-plate. A middle cellular 
line unites it with the mufcle of the other fide; 
it takes its origin from the tranfverfe proceffes — 
of the cervical vertebra. Being fpread over 
all the mufcles of the neck, it ferves as a girdle 
to them; in its lower part it is perforated By 
the fterno-maftoideus, which, as we have already 
obferved, arifes from the lateral parts of ine 
breaft-plate. 

On removing the fhin of fpinous fithes; fuch 
as the carp, we find fome mufcular fibres ad- 
hering intimately to it: they are divided into - 
two portions, by a longitudinal line, which cor- 
refponds to: the fituation of the vertebral cou 
lumn. We here obferve impreffions made by 
the tendons, inferted in the fkin; they defcribe 
curves, the convexity of which is towards the 
tail. Thefe are the only parts that can be res 
earded as cutaneous mufcles in fifhes. | 
Inthe animals without vertebra, that have ~ 
foft bodies, almoft all the mufcles may be con- 
fidered as cutaneous; for the greater number 
are attached to that integument. But as they 
are alfo employed in progreflion, we have des 
fcribed them among the Qheans of Manan 
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ARTICLE IV. 


| of tke Glands of the Skin, and the Subcutancous 
Ar 


Ge + Glands. | | 
Fire furface of the fkin is fpontancoufly ‘me 


dewed with fubitances, which appear deftined © 


to preferve it from the action of the furrounding 
elements, and which vary according to the na- 
ture and habitation of different animals. 

. This humour is unctuous ‘in man, and other 


warm-blooded animals; it»is a kind of far, 


which would gradually accumulate on the fkin, 
if we did not take care to remove it. _ 

In the cold-blooded animals it is of a vifcous 
or gelatinous nature, and does not diffolve in 
cold water: thefe animals have it in the greater 
abundance, in proportion as they refide more 


conftantly in the water, and have their bodies 


lefs completely covered with fcales. It appears 
_ to be a fupplement to this laft kind of armour. 
Fifhes that are deftitute of fcales, therefore, as 
rays and fharks, have a great quantity of this 


fluid, compared with thofe that are covered © 


with large fcales. . 


Among reptiles, thofe that have fcales, as 
fuakes and lizards, have the fkin almoft dry: 


but thofe with naked fkins,-as /alamanders and 
Frogs, 
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frogs, have the furface of the body always co. 
_pioufly lubricated with vifcous matter. 
… Toads and falamanders have even the power of 
augmenting the fecretion of this liquor, and of 
making it exude like a dew el sine the pores 
of the fkin. 
Among the animals that Hide white blood, 
we find that moft of the mollufca produce a 
glutinous liquor, which lubricates the whole of | 
their fkin; they even throw out a confiderable 
quantity, of it, when they are in the leaft danger. 
This is particularly remarkable in /rails, &c. 

- In thofe that have a hard and fcaly fkin, how. 
= ever, nothing fimilar is exuded, and their ex- 

_Cretions take place only “at Piatevie parts of 
the body. 

The fame animal does not nébdice the fixie 
kind of fubftance in all the parts of the fkin. 
In man, for example, there are three of thefe 
excretions, befides perfpiration. 
A very fubtile oily matter tranfudes through 
the pores of the whole fkin, and prevents, for 
fome time, pure water from fpreading upon it. 
This matter alfo appears upon the hair of the 
head, and other parts of the body, and at laft 
gives them a greafy appearance, if they are not 
frequently, cleaned, | 

A kind of ointment is produced in certain 
parts, and particularly at the roots of the hairs 
in the RP -pits and the hams, &c. from fmall 
follicles, which are vifible to the eye: this 

matter, 
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matter, in hardening, attaches itfelf to the fkin, 
and produces a fort of fcales, which are re- 
moved by water and friction. 


' Laftly, there are glands, the apres of 


which aré-very vifible in certain placés, that 
furnifh a concrete ccruminous matter. This 


fubftance may be compreffed in the form of — 


.fmall worms: thefe glands are found on the 


fides of the nofé, behind the ears, under the 
éyé-lids, around the nipple, on the perineum, 


and in the groin’: they may alfo be obferved 
feattered alate every where, except, perhaps, 
on the palm of the hand, and the folé of the foot. 


‘We may include, in the laft kind, that thick - 


fetid matter, which accumulates in lumps bes 


tween the glans of the penis and the prepuce, — 


and beneath the nymph, and alfo elas which 
covers the edge of the anus. 

- We are unacquainted with the organs which 
produce thé firft kind of humour ; it is, per- 
? haps, a fimple exhalation of the fat, which al- 
ways exifts in a cértain quantity under the fkin. 

‘The follicles, which produce the fecond kind 
of ointment, are very fmall, and round, or ob- 
fong. T bam excretory canals are {mall and 


twifted. - 


The third kind of ointment is produced bi 
‘glands which are named ne di, and Dei 


are fometimes compound. 

The fubflances which anoint des flint’ of 
quadrupeds, are fimilar to thofe which we find 
vu, on 
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of our own: fome have them collected in large 


 clufters, on certain parts ‘of the body, as for 


example in the groin. The glands, or parti 


_ cular follicles, do not appear confpicuous in 


the fkin of the Cetacea ; an oily fluid exudes. 


from the whole of its furface, in fuch abundance 


as to render it every-where fmooth and flippery. 
In birds, the febaceous glands are difficultly 


_feen, and fituated more deeply under the fkin: 


On the rump there is a conglomerate gland of 
a particular ftruture, from which they exprefs 
an oil, which ferves ‘to imbue their feathers: 
We fhall defcribe this gland when we treat of 
Excremental Secretions. At the fame time, we 
fhall notice feveral other glands peculiar to . | 


Certain kinds of quadrupeds, as thofe which 


produce mufk, civet, caflor, &C.' 
The cutaneous glands are more vifible in cold 


Glooded animals, than in the preceding. 


The falamanders have feveral glands ranged 
along the back, which form erences or lumps 
on the fkin. | 
The toads have them fésnéied srtegulary, on 
the whole furface of the body; we obferve, in 
particular, two which are very large, behind 


their ears ; thefe glands produce an acrid hu 


mour, which is a poifon to very {mall animals. 
In /izards, we obferve a very regular row of 
fmall pores, which alfo yield a vifcous humour. 
But the pores which tranfmit the vifcous 
matter to the ikin, and: the fources which pro» 
duce 
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duce it, dre no where fo cafily obferved as in: 
the rays and the /harks. | 

On the fuperior and inferior furéiee of the 
body, i in thofe fifhes, we find a great number of: 
very large pores, which are the orifices of an 
equal number of tranfparent excretory veffels. 
In the /harks, thefe veffels are as thick as the 
tube of a quill; they proceed from certain cen- 
ters, in fafciculi, which are not divided into 
branches; thefe centers are more or lefs nu- 
merous according to the fpecies, and the ge-. 
latinous humour they contain appears to be: 
formed within them; the centers, however, do 
not refemble glands; we obferve in them only 
a cellular texture, filled itfélf with the fame hu- 
mour, and to which a great number of nerves 
are in particular diftributed. In the ray, there 
are two principal centers, fituated towards the 
fides of the mouth. The fope (/qualus galeus) 
has only one in the fnout. We fhall return to 
this fubject in the Article on Secretion. 

In offeous fifhes, the vifcous liquor chiefly 
exudes through pores fituated along the furrow, 
which extends longitudinally on each fide of 
the body, and is called the: Jateral line: thefe 
foramina are the orifices of an equal number of. 
fmall tubes, which communicate with one large 
tube fituated behind this line, throughout the 
whole of: its length. This great veffel reaches 
to the head, and is there divided into feveral 
branches, which fpread over both jaws, and two 

| of 
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of which unite towards the upper part of he 


fnout. The rays and fharks have alfo thefe large 


vifcous veffels on the head, independent of the 
numerous fmall veffels which we have juft de. 
fcribed, and which are peculiar to them. 

We obferve thefe veffels, and the pores, which 
are the orifices of their {mall branches on the 
head, More diftincly 1 in the chimera monftrofa, 
than in any other fifh. The pores are alfo very 
vifible in the common. san (fox Meine, and the » 
fea pike (efox PRE! | c 


2. T ni Adipofe Sub) inde 


A cellular web more or lefs rant unites she 
fkin to the flefh; this membrane exifts in almo& 
all animals, except frogs and toads, in the greater — 
part of which the fkin adheres clofely only in 


fome parts of the body, and is connected with 


the flefh of the other sh merely by. veffels 
and nerves. _ 

We alfo ee in birds, and principally side 
Eloi axillæ, large portions of fkin, which ad- 


here only in a very loofe manner to the flefh, 
An confequence of this ftructure, the air is ad- 


aig into the vacant fpace. 
If we may believe Sparman, the nidebil or 


. boney-eating badger of the Cape, (viverra melli- 


vora, Lin.) prefents a fimilar difpofition. | 
The fubcutaneouscellular membranes ufually | 
filled with aps the quantity: and confiftence of 
which 
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which varies according to the fpecies, and the 
ftate of each individual. Every one knows, that 
the bog has the fat thicker, and more uniform, 
: than other CA ti in ernie it is, there- 
fore, called lard. 

the. Cetacea have ftill a chilien coat of Hard 
than the hog, but their fat is fo liquid, that it 
runs off in the form of oil, without —e ex- 
prefled. x 
- Animals, in which the Steel naatnles fat 1s 
very abundant, have the AR A of the {kin 
greatly diminifhed. | 

In the cold- blooded animals, there is, ftrictly 
fpeaking, no fubcutaneous fat. Sometimes 
only we find the inner furface of the fkin moi- 
‘ftened like the reft of the body by an oleaceous 
fluid. This we obferve, for example, in the 
Salmon and trouts. At other times we find fub- 
ftances of a very different nature. The moon- 
fp, for example, has, under the fkin, a layer 
two'or three fingers breadth thick, of a fat fub- 
ftance, apparently like lard, but which pre- 
fents all the chemical characters of albumen. : 
- The ufe of thefe different fubftances placed 
under the fkin, appears to be to weaken the im- 
preflions of blows, or other external fhocks, — 
and to diminifh their effet upon the flefh. But 
the fat, in general, has feveral other ufes ; it 
ferves to preferve the flexibility of all the parts 
between which it is interpofed, and, in parti- 
cular, forms a kind of magazine of nutritive 

fubftance, 


Arr. V. Division oF THE Memerrs. 9% 


fubftance, which may be abtorbed, and rteres 
again into the blood. 

This is chiefly remarkable i in seit which 
pure for a certain period, ‘annually, without 
food : as thofe that fleep during winter, cater. 
pillars, when they pafs to the chryfalid ftate, 
&c. Such animals do not fall into thefe le. 
thargies, until after they have accumulated a 
great quantity of fat, which is found to he's exs 
PAR when:ithey awakes 5 

There are particular refervoirs fot this Lub 
ante, which we fhall defcribe in the dears; 
dormice, marmottes, ‘caterpillars, 8c. when's we 
come to vas FAT on Nutrition. 
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| of the Fingers and Toes, and ea with Stru thure 
soya og relative to the Senje of Touch. i 


Ty Sie huiies IV. bad V. we defcribed the NE 
form, and ufe of the bones and mufcles of the 
members, and of their extremities, with 'refpe@ 
to their ufe in motion; we are now about to 
confider thefe parts in another point of view, 
namely, ‘with relation to the organ of touch. ° 
. The fingers are particularly intended! ‘to pra- 
cure us a knowledge of the forms of bodies. 
Two circumftances tend to perfect or dimi+ 


May lye Ee . hnifh 
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nifh the faculty of touch: 1. The divifon of | 
the hand and foot into fingers or toes, more or _ 
: lefs numerous, more or lefs long, diftinét and 
moveable. 2nd, The form of thefe fingers or 
toes, and the nature of the teguments which 
cover, arm, or protect them. Thefe confider- 
ations form the fubject of the prefent article. _ 

The organ of touch is more perfect, in pro- 
portion as the hand is divided into diftinct and 
moveable fingers: man, therefore, poffeffes this — 
fenfe in a very eminent degree. Monkies, in- 
deed, have the hand organized like that of a 
man; but, as we Gbiccued in treating of the 
mufcles, Vol. I. P+ 335, &c. they cannot move 
the fingers feparately, as they have no proper. 
extenfor or flexor mufcles: befides, their 
thumb is fhorter, and cannot be fo eafily op- 
. pofed to the other fingers. It is, however, on 
this oppofition of the fingers that the faculty 
of feizing the moft minute objects, and of dif- 
tinguifhing their flighteft eminences, depends. 
‘But if the hand of moukies be lefs perfect than 
that of man in this refpect, they have a more 
advantageous organization of the foot, the toes 
of which are longer and more moveable. 

In man, and in the greater number, of Qua- 
drumana, the fingers are flender, rounded, and 
| covered by a compact fkin, on which numerous 
nervous papillæ are difpofed in a very regular. 
manner: their extremity is covered by a nail, 
on the fuperior part only: this naik-is flat, or 

| ; femi- 
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femi-cylindrical : only the Sagouins (imia rofalia, 


- Jacchus, Sc. Lin.) have the extremity. of the 


toe inclofed in a horny and pointed nail, re- 
fembling that of the Sarcophaga. - 

‘Th the Ché; yoptera, the fingers are not capa. 
ble of erafping folid bodies, becaufe ‘they are 
all inclofed betweén two fine membranes: ne" 
_ théréfore do not poffefs, in a high degree, that 
part of the fenfe of touch which ferves to afcer- 
tain the forms of bodies ; but the extenfive fur- 
face which the membranes prefent to theair, fit : 
them for receiving fuch delicate impreffions of 
refiftance, motion, and temperature, that fome — 
authors have been induced to afcribe a fixth | 
fenfe'to thefe animals. | 

Spallanzani had obferved that bars blinded, | 
and afterwards fet at liberty, could, notwith- 
ftanding their total deprivation of fight, con- 
du& their flight through fubterraneous paflages _ 
without rikite Wedinft the walls; that they 
even turned eHialy as thé moft complicated 
windings required ; that they difcerned the holes — 
ao iwHick their nefts were placed ; and that they 
avoided cords, lines, and other obftacles which 
had beeri placed in their way. ~ 

Spallanzani then endeavoured to afcertain by 
what fenfe thefe animals directed their motion. © 

It was not fight, fince that organ was entirely 
deftroyed; it was not hearing, for the ears of 
feveral individuals had been completely ftopped ; 
it was not fmell, for in others he had taken the 

Vor. II. Pr Qe | precaus 
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| precaution to fut up the aperture of their 
noftrils. 

He concluded therefore, that Jats poffefs a 
fixth fenfe, of which we have no idea. Citizen 
Jurine has made other experiments, which tend. 
to prove that it is by the ear they guide their 
flight ; but it appears to us, that the operations 
to which he-fubjected the individuals he de- 
prived of the power of directing their motions 
were of too fevere a nature, and that fomething 
more was done than merely preventing the ani- 
mals from hearing. It appears to us alfo, that 
the nature of their organ of touch is fufficient 
to explain all the phenomena dats prefent. - 

The bones of their metacarpus, and the pha- 
Janges of the four fingers which fuccéed the 
ti are exceflively elongated. The mem- 
brane which unites them, prefents an enormous | 
durface to the air: the nerves which are diftri- 
buted to it, are numerous, and minutely divided; 
_ they form a net-work very remarkable for its 
 finenefs, and the number of its anaftomofes. It 
is probable that, in the action of flight, the air, 
when ftruck by this wing or very fenfible hand, 
imprefies a fenfation of heat, cold, mobility, 
‘and refiftance on that organ, which indicates to 
the animal the exiftence or abfence of obftacles 
which would interrupt its progrefs. In this 
‘manner blind men difcern, by their hands, and 

\ . a SES. 
even by the fkin of their faces, the proximity of 
a wall, door nig a houfe, or fide of a ftreet, even 

without 


A 
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without the affiftance of touch, and merely by 
the fenfation which the difference inthe re- 
fiftance of the air occafions. 

The toes of the pofterior feet in darts, are fimi- 
latin their rides to thofe of the other Sar- 
TRUNER 


“Notwithftanding the Plancigedds have the. 


fingers very fhort and little moveable: and. ge- 
nerally five in number, the fenfation of touch 
ought to be fomewhat more perfect than in the 


Carnivora, becaufe the whole fole of their foot | 


‘is free from hairs; and as the contact with the 
bodies which they touch is more immediate, the 
fenfation muft be ftronger and better perceived. 
… The mole has the hand greatly enlarged, and 
ri the fingers united as far as the nail. 

‘The Pedimana come naturally after the Plan- 
beside with refpect to the prefumed perfection 


of touch, as their great toe is feparate from the 


other toes. This renders their pofterior foot a 
kind of hand; the toe is proportionally very 


_ thick, elongated, ‘moveable, entirely deprived : 


| ie the nail, and enlarged at its free extremity. 
= The chefnut coloured, or true orang outang, is 


| the only animal, befides the Pedimana, that hi 


a feparate great toe without the nail. 

- The Carnivora walk on the extremity of their 
_ toes, which are fhort, and all placed in the fame 
_ direction, and are thetefore much lefs favoured 


as to the fenfe of touch, but they are in general © 


Lee by that of fmell. The greater 
Q 02 SAN LD number 


Pts: 
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number have the laft phalanx inclofed in a 
cutting nail. Inthe cat and civet genera, this 
phalanx bends back, and cannot be employed as 
an organ of touch whilft the animal walks. 

_ Among the Rodentia, the bares, fquirrels, and 
rats, which walk on the four feet, but on the 
extremities of the toes, and which have the laft — 
phalanges only feparate from each other, have - 
an elongated conical: nail which envelopes all 
the free part of the toe. Some cavies, and the 
porcupine, have almoft-all the toes inclofed in 
hoofs bke thofe of hogs. The aye-aye, (fciurus 
Madagafcarienfs Lin.) is particularly remarké 
able for the divifion of the toes of the fore feet: 
All the phalanges are greatly elongated, parti- 
cularly thofe of the middle toe, by means of 
which the animal picks infects, from under the 
bark of the trees. This is alfo the only animal 
among the Rodentia which:hag the great toe fee 
 parate, and oppofeable to the others. 

Laftly, the kangaroos and jerboas, which uk 
chiefly the hind feet in progreflion, have the fore | 
feet divided like thofe of rats, and armed with 
pointed nails; but the pofterior feet have the 
toes enveloped in hoofs.. re 

The Edentata in general have the toes enites 
-by the fkin as far as the nails, fome of them — 
even, as the /lo‘hs, walk only on the convexity. 
of the nails, which bend under the fole of the 
foot.. The Cape ant-eater has flat and very broad 
mails. Fer armadellos Aloe them almoft in 

| the 
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the form'of hoofs. “In all thefe animals the toes 
vary from four to two, and are capable of no 
motion except extenfion and flexion. This dif- 
pofition arifes from the deep pe in the arti- 
culations of the phalanges. 

The elephant and the rhinoceros have all the 
toes united by a thick and callous fkin. They 
are only diftinct externally by the number of 
hoofs which are placed on the edges of the foot. 

The hippopotamus, the tapir, and the hogs, 
Have the toes more feparated; but they walk on 
their éxtremities DR which are enveloped in 
hoofs. | | 

- All the Ruminantia, without exception, have 
only two toes, covered with hoofs of a triangular- 
form, on which they walk. The inferior fur- 
face, which touches the ground, is the moft foft, 
and appears tuberculated. The external is con- 
vex and fmooth. The third furface, or that 
which is next the other toe, is a vertical plane. 
The camel only differs a little in the form of the 
hoof, which is fmall, more regularly triangular, 
and prolonged inferiorly by a piece of horn 
which invefts all the fole of the foot. 

- Finally, in the Solipeda there is only a fingle 
toe, terminated by a femi- circular hoof, on 
which the animal walks. | 

. Before we conclude this article on the divifion 
of the members in Mammalia, we fhall notice 


_ fome difpofitions relative to motion, but which 


have an influence on the fenfe of touch. 


LOK ti wi Din We 
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_ We have alteady pointed out one of thefe pe- | 
culiarities in the Cherioptera. Among the Sar- 
 Cophaga, the ofters, the /eals, the didelphis me- 
mina, and one fpecies of /orew ; and among the 
Rodentia, the deaver, the ondatra, &c. which 
{wien and dive frequently, have all the feet pal- 
mated, that is to fay, their toes are united itd a 
membrane. | 
Laftly, in the wor/e, and in the Garant we do. 
not diftinguifh the toes which form the feet ; 
they become real fins, on the edges of which we 
however remark, in the morfes and lamantin, ru 
diments or veftiges of nails indicating the five 
toes, which we indeed find, but concealed under 
the coriaceous fkin that clofely envelopes them. 
In birds, the thoracic member is not intended 
to exercife the fenfe of touch; it therefore is not 
divided at the extremity into fingers or appen-. 
dices, and is alfo almoft entirely covered by 
long and clofe feathers. . The feet are the only 
parts which poffefs the faculty of touch, and 
in them it is very much blunted by the horny 
laminwz.or fcales which cover the tarfi and 
the toes. Sometimes it is rendered ftill more. 
obtufe by feathers, and always by the callofi- 
ties in the form of excrefcences and tumors : 
which cover the feet inferiorly... ate | 
We have already defcribed, in Vol. iy, page 41 1, 
thé number and direction of the toes in diffèrent: 
ar They are not in any fpecies covered 
ith hoofs, but are merely furnifhed with nails, 
which 
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which ftrenothen them, without injuring. ae 
fenfe of né: 

_ In the fwimming or des footed bide as ‘the 
aude, the anterior toes are united by a mem- 
brane which extends to their extremity. Some- 
times the pollex is alfo united to the other toes 
by this membrane. The birds however in which 
this takes place, are of all the anferes thofe 
which employ their feet moft frequently: in 
touching and feizing fubftances. A fhort mem- 
brane unites mean the bafe of thé anterior toes 
in gallinaceous birds. The two external toes 
are aifo united at their bafe in a number of os 
Grallæ and the rapacious birds. 

The Pafferine birds have in general the two 
external toes intimately united by their firft pha- 
langes; and in fome genera, as the king’s-fihers, 
and the bee-caters, rds are united hea to the 
extremity. | 

The fcaly membranes which Mara sh toes . 
in fome wading birds, and their exceffive length, 
as well as that of the nails in others, are alfo 
obftacles to touch. | 

From what we have ftated, this fenfe ap 
pears to be very obtufe in birds; the fcanfores, 
however, particularly the parrots, are, with the 
owls, thofe which poffefs it in the greateft per- 
fection, and exercife it moft frequently. 

The number of the fingers, and their flexibi- 


lity, vary more in Ai oe in all the other 
claffes. ÿ 
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Common /izards have in general five fingers, 
of different lengths, well calculated to embrace 
objects in every direction. Some, as the croco-' 
diles, have them palmated, at leaft in the pofterior 
feet. ‘ Others, as the gecko; have them invefted 
inferiorly with imbricated fcales. | 

The camelion has them-united by the fkin, as 
far as the nails in two parts which form the 
forceps. The fkin of their inferior furface is 
- furnifhed with very fenfible papillæ. The long 
lizards, called /eps and chalcides, have only three 
very fmall toes. The /alamanders and frogs have 
them naked, and deftitute of nails ; they there- 
fore enjoy a very delicate touch. It ought to 
be ftill more exquifite in the free.frogs, which 
have the extremity of the toes enlarged into a 
fpongy difk, capable of adhering with force ta 
bodies ; but in the /ortoifes, which have the toes 
palmated, this fenfe muft be lefs perfect. Laft- 
ly, the ferpents are camplecy deprived of feet 

and toes. 
This is alfo the cafe with fifhes. ‘Their fins 
are intended for motion only, and are of no ufe 
in afcertaining the forms of bodies, 

What we have ftated in. Lecture Sixth, re- 
fpecting the number and divifion of the feet in. 
animals that have no vertebrae, appears to us 
fufficient to enable the reader’to form an idea 
of the different degrees of perfection thefe parts — 
pofñlefs as to te oe of touch. 
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ARTICLE VI. 


of the sg Hee which es y ‘the Place 9 
the Fingers in saencying the Senfe i Touch. 


Bastoes the fingers, feveral animals have re- 
ceived different parts, which are fufficiently 
moveable and fenfible to enable them to exer- 
cife the faculty of touch, In the fpecies which 
want fingers, or which have them enveloped in 
infenfible fubftances, thefe appendices fupply 
their place, | | 
The tails of feveral mammiferous animals, as 
the fapajous, the opoffums, one fpecies of por- 
cupine, feveral fpecies of ant-eaters, &c. are 
- fo organized, that they are capable of embracing 
bodies, and feizing them in the manner of a 
hand, In Leéture !II. we have defcribed the 
form of:the bones, and the difpofition of the 
mufcles which are employed in this prehenfile | 
motion: the nerves are diftributed to them in 
numerous ramifications ; they ‘arife from the 
termination of the medulla fpinalis, and come 
out through the intercaudal foramina. ‘Tails of 
this kind are ufually deftitute of hair on that 
art of their inferior furface which is Applic’ 
to the bodies they feize. 
We find fimilar tails in fome nn dut as the 
camelion, and the whole body of ferpents, per- 
form : 


602 Lect. XIV. Or Tove. | 


form the fame function, when they twift them- _ 
felves round the objects they wifh to feel or 
comprefs: this faculty is the more ufeful to 
them, as they are deprived of fingers, and every 
other appendix fitted to pinkere them the fen- 
fation of touch. 

In the fpecies of mammalia, which pags a 
{mall number of fingers covered with horny 
hoofs on all the parts that fupport the weight 
of the body, the fenfe of touch feems to refide 
in the lips, which are the moft moveable parts. 
We have an example of this in the Ruminantia 
and the Solipeda : we fhall not here defcribe 
the mufcles of thefe parts, as that may be done 
with more propriety in the Lecture on Mafti- 
cation. The lips themfelves have a very pecu- 
liar organization: the facial-nerve, and that of 
the fifth pair, terminate in them by an infinite 
number of branches. Thefe ramifications 
anaftomofe, and form various plexufes, which — 
give to thefe parts a moft exquifite fenfibility. 
We know that they procure us the moft deli- 
cious of all the fenfations of touch. 

In feveral animals, we find numerous and 
compact glands forming a layer below the fkin, | 
which is thin and covered with fine foft hairs; 
amongft them are placed fome long ftiff hairs, - 
called whi/kers, each of which is implanted into | 
| a papillated tubercle. | 
. The whifkers, in confequence of their. Bots 
dity, eafily communicate, to the nerves of the 


3 | : te 
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Jips, the flighteft concuffions they receive from: 
furrounding bodies: on this account, though’ 
infenfible themfelves; they may be ranked among 
the appendices which affift the fenfe of touch. 

. The*fuperior lip of the rbinoceros is prolonged 
into a {mall procefs, which that animal employs’ 
_ in feeling, grafping, tearing, &c: Weare not 

acquainted with its mufcles. SR MS 

Hogs, moles, and forews have a long’ pointed 
and moveable muzzlé, to which the term fuout 
is in particular applied, and which they alfo 
appear to employ as an organ of touch. In the 
fubftance of this part, there is frequently a pe- 
culiar bone, the form of which differs: accorde 
ing to the fpecies ; it is fituated between the 
intermaxillary and the nafal bones, and named’ 
the Jone of the fnout: the mufcles of the fnout 
fhall be defcribed when we treat of the fenfe of 
Smell, in order that we may give, in one view, 
every thing relative to the nofe of animals. 

The probofcis of the elephant, that of the 
tapir, which is lefs elongated, and the fnout of 
the mu/k forew, or defman, hall alfo be defcribed — 
in the fame Lecture; but as they are employed 
by thefe animals in the manner of real hands, 
we notice them here as Do of the O1 gan 
of touch. | 

The crefts, or aethy parts on the heads of 
feveral birds, particularly in the Gallinaceous 
family, as cocks, turkies, &c. are perhaps alfo. — 
ufed as an organ of touch: thefe parts are def. 

ae, titute 
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tituté of feathers ; they are foft and flaccid; and 
the nerves they receive, though few in number, 
muft convey to the animal the impreffions of 
external bodies. : | 

* In animals which haveno members vie move- | 
able fingers calculated to feel bodies, as fifhes; 
the appendices are more numerous, larger, and 
more varied. Different names have been given 
to thefe prolongations of the fkin : thofe which 
are placed about the mouth, or on the lip, are 
called cirri: thofe which proceed from the upper 
part, or fides of ‘the head, are named fentacula. 
When they proceed from lateral parts of the 
body, they retain the name of fugers. 

- The cirri are ufually foft ; they receive fila- 
ments from the fifth pair of nerves. There is 
only one in the cod, ‘and other fpecies of the » 
genus gadus ; two in the /urmulets, &c.; four, 
which are very fhort, in the carp, four in the 
barbei ; fix or eight in the genus cobitis, and in 
feveral fpecies of /lurus, in which the cirri of 
the upper jaw are frequently very long. The 
Frog-fifo, the gadus tau, and others, “have : a 
great number round the-lips. 

The fentacula are organized like the cirri. In. 
feveral fpecies of the genus lophins, thefe ap-. 
pendices are fufceptible of motion, and can be 
bent in different directions at the will of the 
animal. It is even pretended that they are ufed” 
as a bait for catching {mall fifh. In the fpecies 


nr bifrio, the anterior tentacula divides like 
a Y; 
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a Y, the branches of which terminate in a flefhy. 
mafs. The others are very, long and. conical. 
Several fpecies of Blennius and ids ae 
them above the eyes. | | 

The lateral appendices of the body, EH 

_ichthyologifts: name finyers, have an offeous 
jointed, ftalk, which is fimilar to that of the 
- radii of ‘the pectoral fin, from which thefe 
_fingers do not differ except in being’ free and 
moyeable. They are chiefly remarked in the 
trigla, and in.the polyremise Au 

There are {till more varieties in the appendices | 
of white-blooded animals. 

We fhall omit here the arms of the Chalet 
poda, which we have already defcribed aici. | 
the organs of motion. . _. 

» We fhall alfo pafs over the flethy horns of the 
Gafteropoda, as we have defcribed thofe of the 
fnail in the Lecture on the Eye. Thofe of the 
other genera do not differ, except that they are 
incapable, of that kind of motion by which | 
they are retracted, and protruded like the finger 
of a glove. Their mufcular fibres only become 
‘rigid or relaxed. ) 

‘Several fpecies have fimilar appendices around 
the cloak. Such are the /impeis, the genus da» | 
lyotis, 8cc.. Among the Acephala, the greater | 
part are provided with thefe appendices, and 
fome have them in great numbers. In the {pe- 
cies which have the cloak completely, open, 


_ they are placed ; around i it, aad particularly to- | 


wards 


606 Lscr. XIV. Or Tover.. 


wards the anus: this may be obferved in oftert, 
winfcles, auodontités, &cc. In thofe in which 
the cloak opens by a tube only, the appendices 
are attached to the circumference of its orifice. 
Such are the genus venus, cardium, &c. The 


tube itfelf furnifhes thefe animals with an excel. 


. lent inftrument of touch. The flefhy and ci- 
hated arms of the genera Jingula and terebra- 
tula are equally proper for this employment; 


but thofe of the amatifa are very inferior, in 


confequence of their horny fubftance. | 

We alfo find cirri in feveral fpecies of worms ; 
chor fometimes appear to be formed of different 
articulations, like the antennæ of infects. We 
have obferved nerves proceeding into thofe of 
the aphrodita and nereis. There are none in the 
lumbricus and the leech, but they are fupplied in 
the latter by the two difks which terminate 
their bodies. 


The antennæ of infects appear to be ha ; 


pally employed in the fenfe of touch; we have | 
_ defcribed the nerves that proceed to them. En- 
tomologifts have defcribed their forms, which 
are very numerous, and have even made them 
the foundation of characters for the genera. It 
would, Rae. be fuperfluous to defcribe 
them here. 
Some larve have retractile ROUE refem- 
bling thofe of fnails. i 
In thofe of feveral fpecies of butherftibid as 
the podalirius, machaon, and apollo, a fingle branch 
| is 


\ 
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is protruded between the occiput and the body, | 
which is bifurcated at its extremity like the letter 
:X: this appendix appears rather an inftrument 
of defence againft the puncture of the échneu- 
mons, than an organ of touch: ‘it is pee 
by a bitter and odorous liquor. 

In the fork-tailed bombyx (vinula), the retrac- 
‘ils appendices, refembling thofe of fnails, are 
fituated above the anus, at the extremity of two 
fiefhy proceffes,. | 

The arms, the tufts, and the flowers of fe- 
veral zoophytes ; the innumerable tentacula of 
the /ea jiars, urchins, and a@iniz,. and the com" 
plicated branches of the »edufe, are alfo ex- 
cellent organs of touch; butthefe are fufficiently - 
defcribed by Naturalifts. | | 


. : ARTICLE Vil. 


of the Infonpble Parts which cover the Deus 
_of Touch, and proteët them againf? too Fier 
: Empreffions. " 
Tur epidermis tint the 1 ed and prevents 
the contact of external bodies from becoming 
painful; but it would not, under all circum- 
‘tances, be fufficient for this purpofe. Nature 
has, therefore, armed it with various | parts, com- 


pofed 
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pofed of the fame materials as itfelf, but differs 
ing as to form and thicknefs, which ferve to 


reinforce it; thefe are Has feathers; fcales, 
nails, and bornss hed? 
L Of Hairs: | | | 

Hairs are filaments of a horny: fubftaricé, 
which are particularly intended to cover the 


fkin of mammiferous animals ; ore of their ex2 
tremities is implanted in the cutis, and is even ’ 


frequently rooted in thé panniculus caritofus ; this 
extremity is enlarged into a bulb, more or lefs 
thick, whichis inclofed in a membranous fheath, 


and which contains fometimes,a {mall drop of 


blood. ‘This cell is larger in proportion as the 
hair is young; if it be punctured at this time, 


the blood flows from it, and it becomes foft is 


flaccid. 

All the part of each te Mick is without 
the fkin, is called the aft; it is a very elon- 
gated cone, the free extremity of which forms 
the apex; the hairs grow from their bafe, and 
are therefore finer in young animals than in old: 
for the fame reafon, they feem to augment in 


number when cut, though, in fact, they jen 


only in diameter. 


When the hairs rife out of the fkin, they ee 


with them a fmall portion of the epidermis, 
which forms a kind of fheath at their bafe; this 
is gradually detached under the apPeueye® “à 
tranfparent and farinaceous fcales. 
Sortie 
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“Some animals have, at their birth, the hair 
of fome parts of their bodies more or lefs de- 
veloped. In other parts no hair ARS until 
a certain period of life, 

As the hairs of the human body are very 
_ flender, it is difficult to examine their ftructure ; 
but the briftles of bogs, and the whifkers of cats, 
and other Sarcophaga; may be very well em- 
ployed in this kind of inquiry. | 

When we examine with the microfcope the 
briftle of a wild boar; we obferve that it is ca- 
nulated throughout the whole of its length, by 
about twenty furrows, formed by an equal 
number of filaments, the union of which con- 
ftitutes the furface of the hair: in the middle of 
the briftle there are two canals, which contain 
an humour called the medulla. The filaments 
of the hair feparate by deficcation, the feparation 
_ commencing at the point, as may be obferved 

_in the briftles of brufhes : the cavities are then 

| empty, and we obferve in them only fome la- 
ming which crofs each. sis in different dis 
rections. 

The hairs of the-e/k, the nu the eli bia 
the fenrec, porciipine, &c. are not altogether fi- 
milar ; their furface is covered with a horny 
lamina, the thicknefs of which varies, and on 
which we obferve fome furrows : internally they . 
contain a white fpongy fubftance, which appears 
at firft fight fimilar to the pi à of the elder tree. 
(fambucus). : | if 
. Woz, II. R R | The 
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_ The colour of the hair feems partly to depend 
on that of the rete mucofiim; for, as we have 
obferved in animals which have the fur of dif- 
ferent colours, the various fpots feen upon the 
hair indicate others below them in the fkin. 

Even in the human fpecies there are’ very 
ftriking relations of this kind. Negroes, in 
general, have the hair black. Perfons who-have 
_red hair have almoft always ‘the fkin. freckled, 
or covered with reddifh {pots : thofe whofe hairs. 
are black have commonly a dark complexion.- 

. The colour of the hairs exifts in their horny 
pause and hot in their medulla, which is 
commonly white. This is particularly evident 
in the quills of the porcupine: the colours are 
infinitely various, and fome hairs: are coloured 
differently in feveral parts of their. length: the 
works of Naturalifts may be confulted: on this 
fubject.. 

The fhape of the hairs is moft fiequentty 
aude as thofe of the head, the mane, &c. 
They are flat on the tail of the hippopotamus, and 
on the body of the great ant-eater. They are, 
as it were, crimped in feveral fpecies of the 
Ruminantia, and more particularly in the mu/& 
(mofchus mofchiferus). 

Their furface prefents fpiral saaniale in the 
- mules, They are fine, long, and filky in fome 
varieties of goats, cats, &c. They appear crifped. 
and frizzled in the rams. They are ftiff and 
chemareda in the. bogs, the. Pere hogs, the parcu… 

pines y. 
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pines, &c.. From their great thicknefs in the two 
daft animals, they have obtained the | tame of 
re s dae ts BAY | : 
The climate has oréat anwar on thé nature. 
of the hair, in domeftic animals: in cold re- 
gions: they become long and rigid, as we obferve | 
in the Srberian dog, the Iceland ram, &c. In 
the climate of Spain and Syria, they become 
tufted, fine and filky, as we find them in the 
Spanifo foeep, in the Maltefe dogs; and’ in the 
goats, cats, and rabbits of Angora. In very. 
warm countries they become thin, or are altos 
gether wanting, as in the dogs of Guinea, vul- 
_garly called Turkifo dogs, andi in the FOTO aiid. 
Pass Jheeps | 
Different names are see to all the varieties 
sit the hairs prefent on different parts of the 
body. Hence the appellations<-hair ; arte 
whifkers, beard, &c: | 
A mammiferous mnt tabs ee ex. 
cepted, have a certain quantity of hair. We 
fhall briefly indicate its RO in the dif 
ferent families. © 
Man has the whole body coveced with feat 
tered hairs, though, in fome parts, they are fa 
fine that they cannot eafily be perceived: thofé 
of the head and the beard are the longeft; thofe 
of the axilla and the pubis are next in length; 
thofe of the interior of the nofe and thé ears, ~ 
- the eye-lafhes, and the hair of the eye-brows, arë 
| nn fhorter ; thofe of the other parts of the 
| RR 2 | Body. | 
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body rank laft in point of length; there are 
more on the breaft and on the belly, than on the 
back, which is contrary to the difpofition in 
other animals. The palm of the hand ds the 
fole of the foot never have any. 

In apes, properly fo called, the hair of the 
head is not, in general, longer than that on the 
other parts of the body: the hairs which cover 
the fore-arm point upwards to the elbow, in- 
ftead of being directed towards the hand, as 
may be feen in the orang outang, and fome other 
fpecies. This is one of the circumftances in 
- which thefe animals refemble man. In a great 
numberof Quadrumana the buttocks are callous, 
and entirely deftitute of hairs. | 

Among the Cheiroptera, which have the ie 
_fhort, fine and villous, we obferve that the flying 
_Jemurs have fome on the lateral membrane of 
the tail, and on the ears. The vefpertilio lafi- 
urus Lin. has alfo fome on the membrane of 
the tail. The other fpecies have only a few 
{cattered hairs on the membranes of the: wings, 
on the nofe, and on the ears. 

The hedge-hogs have the fpines, of which we 
have fpoken, placed only upon the *back and 
the head: the members, and inferior furface of 
the body, are covered with ftiff briftles. ‘In 
this refpec the ¢enrecs refemble the bedge-hogs. 
Some fpecies have the briftles bet the ate od 
_ intermixed. | | 
In moles ee ferews the hair is fo hort, fine 

and 


\ 


Art: VII. INSENSIÈLE Paris. 613 


and clofe, that their "eee is as-foft to the faute 
as velvet. | AE 

In the Carnivora fhe hair varies eek 
In the fpecies which are covered with a fine 
fur, as the wea/els, fables, ermines, martins, &c. 
there are two kinds of hair; one clofe to the 
fkin, which is very fine, thick- fet, and inter-> 
mixed; the other, which is longer and: ftiffer, 
and which alone appears on the furface; thefe 
are the two kinds of hair which conftitute fine | 
furs. 

Nearly the fame thing: takes place in the fine. 
haired Rodentia. .In the porcupines, the {pines | 
on the head, neck and belly, are more flender, 
fhort and flexible, than thofe of the back: on 
the tail there are about a dozen, which refemble 
tubes of quills, truncated at their free .extre- 
mity; they are fiftular; their other extremity is 
filled up, and is flender and very flexible ; thefe 
tubes refound when the animal moves its fkin; 
and it even appears thattheurine can be AR 
into them in order to be thrown to a diftance. 

No family prefents more variety with refpect 
- to the hairs than the Edentata. 

In the great ant-eater (myrmecophaga jubata) 
the hair is broad and flat, and has a longitudinal — 
furrow on both furfaces, fo that each hair re- 
fembles a dried blade of grafs. The ¢wo-toed 
anteaters are, on the’ contrary, covered with 
very fine wool: feveral have hard and cutting 
fcales, placed one above the other like the tiles 

4. Rr FA | LOE 


aes LEbrniR lv: Or Tovex. 


of a roof, in the manner of the pangolins (mains 
Lin.) ; others are covered with prickles, as the 
Soinois ant-eater (echadna), The armadillo genus 
{dafypus,) have, befides the fcales or offeous 
bands which cover their back and head: in re- 
gular compartments, fome fcattered hairs, which 
are fhort and rigid like thofe of the elephant: 

thefe hairs, however, hi of as the mal ad- 
| yances in age. 

Of all the Patents ee bogs sea) Le 
greateft quantity of hairs, which, in them, are 
called brifiles ; they are feattered, and frequently 
bifid at their free extremity, (There are sis 
few in the other genera, 

We have already noticed iret nature seh the À 
hair of the e/k,and the mufk. The ox, flags, ane 
telopes, and girafe have, in general, fhort hair, 
Camels have it very fine and yery foft, particu- 
larly the camelus vicunna : all have callofitiés, 
which are deftitute of hairs on the knees and on 
the breaft. The hair of goats is long and fine, 
and they have the chin furnifhed with a pointed 
| beard. Sheep have the hair long, and -diftin. 
guifhed by a crifped or frizzled appearance, and 
to it the term wool is applied, 

Solipeda have the hair in general fhort, like 
the ‘Ruminantia : that of the neck. and. tail, 
which is much the longelh is rare: particulary 
Lb PAL. Men 

‘The amphibious mammalia have fort, rigid, 
on yery clofe Lu | sede) 


# 
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“we have already obferved that tte. Cetacea 
da no hair. À 

*- The chemical analyfis of the nats of all he 
aides, whatever form it aflumes, whether that 
of wool, brifiles, Spines, quills, fcales, &c. affords 
nearly the fame refults : when fubjected to the 
action of fire, and in open veflels, it fufes or 
liquifies at firft by fwelling up; it afterwards 
emits a white flame, and refolves into a black - 
carbon,’ the incineration of which is Mery neh 
cult, | 

Hair, on idl Ltt: peli a reddifh Renae 
which contains pruffiat of ammoniac, and an- 
other falt of an ammoniacal bafis, combined 
with a particular animal acid, which Berthollet 
has named zoonate of ammoniac: the charcoal, © 
which remains at the bottom of. the fill, is 
light: ‘it contains rer bor and the ne ns 
of lime. 

The hair does not completely diflblyei in Bol 
ing water, but there is feparated from it a mu- 
cilaginous matter, which is its medulla; it is 
completely foluble in cauftic alkalis ane in 
re rs gt FRS a : 


2, Of Feather. Se 


Feathers are proper to birds, as hairs are to 
mammialia, and fcales to reptiles and fifhes. 

Before we defcribe the’ forms and numerous 
varieties which feathers prefent, it_is right to 

notice their ftructure. To give a diftinét idea 
| R R 4 ‘of 
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of this part of the fubject, we fhall point out 
the manner in which they grow. 

At the time the young bird leaves Fu ou 
and for fome days after, it is covered more or 
lefs with hairs, except on the region of the belly. 
Thefe hairs, which vary in colour and thick- 
nefs, come out of the fkin in fafciculi, each | 
compofed of ten or twelve hairs ; they, are im- 
planted in a bulb or follicle, which appears ta 
, contain the rudiment or fheath of the feather: 
after a few days the feather appears externally, 
in the form of a blackifh tube: we then obferve 


that the common fafciculus of the hairs is at- 


tached to the end of this tube, and that it even 
penetrates into the interior of the fheath. 

In proportion as the feather grows, and. is 
developed, the hair falls off. In fome families, 
as the birds of prey, it adheres for a long time 
to the extremity of the feather, in the form of 
a kind of down. 

It is only at this period that we ahi hairs 
on the bodies of birds; for when the feathers 
are renewed in the moulting feafon, there is 
then no appearance of them, . 

' We have already obferved, that the fheath af 


the feather becomes apparent fome days after 


the bird i is hatched: the quills, or great feathers. 
of the wings and the tail, appear firft; the down 
manifefts itfelf next, and Jaftly, the {mall (ee. 

_thers of the body, 
ARE fheath 1 is a tube, clofed on all pe €X+ 
FRE 
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cept at the extremity, which is fixed in the fkin; 
we obferve there a {mall hole, or umbilicus, 
by. which the blood veffels pafs into the cavity 
of the tube; when the feather is plucked out, 
therefore, a flight hemorrage takes place. 

On leaving the fkin, the fheath fplits, in 


confequence of being dried in the air, and 


the expantive force of the contained parts. A 
longitudinal laceratidn takes place, .and the 
extremity of the aft of the feather comes out: 

in proportion as the fhaft grows, the fheath be- 


comes more torn, and its deficcated tunics are 


detached in the form of thin pellucid fcales. 

If about this period the tube be opened - lon- 
gitudinally, it-will be found that it is formed of 
numerous and cylindrical ftrata of a horny and 


_ tranfparent fubftance, and that it contains acy-_ 
linder of gelatinous matter, into which the blood- 


yeffels penetrate. 


The external See i of this gelatinous 
cylinder i is conical, and harder than the other | 
parts; it is covered by a layer of black matter, 


which is the firft rudiment of the barbs of the 
feather, 

The: growth of this trois eulindes takes 
place longitudinally ; the conical part, which 


forms its apex, comes out of. the fheath, and ~ ! 


brings with it the ftratum of black matter, 
which fplits in drying, and forms the firft barbs. 
The fhaft of the feather elongates and hardens ; 


the firft cone has fcarcely made its exit from the | 


fheath 
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fheath when a fecond is formed, which comes 
out in its turn, developing new barbs, -and 
Making an addition to the length of the fhaft, 
wiiich grows always at its bafe: at laft the fhaft, 
with the whole of its vane, is protruded from 
the fheath, which becomes deficcated internally : 
we then obferve only membranous cones inferted 
into éach other, fimilar to thofe which, by their 
development, protrude the barbs externally, and © 
which form what is called the heart of i 
feather. | 
“When the growth of the feather is cbipfeted, 
the tubular portion becomes. folid, and is con- 
tinued with the fhaft, the germ of which it 
formerly contained; it is a cylinder which 
. joins force and elafticity to fpecific levity. The 
dry and yeficular matter we obferve within it, is 
the refiduum, or veftige of the large flefhy canal 
which exifted in a lefs advanced age; it Is a 
fort of cavernous body, formed of feveral {mall 
cups or cells fucceeding each other; thefe cells 
are more elongated, in proportion as they ap- 
proach the thaft 5 they then become fimilar to 
{mall tunnels, which are of different lengths 
according to the fpecies, and are incafed into 
each other. The laft of the cells is divided into . 
two ; ‘one paffes without the line in the longi- 
tudinal furrow which appears at that part ; the 
other penetrates even into the interior of the 
cpa PAT | ni dti 
‘The fhaft of the feather is the continuation of 
the 
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the tube. Itis a cone more or lefs elongated, 
convex on one furface, and flat and furrowed on 
theother. The barbs are attached to its fides. 


All the fuperficies of the fhaft is covered by 
horny matter, which feems to proceed from the 


. tube... Internally, it is filled up by a: White and 
very light fpongy fubftance, fimilar to that 
which we find in the quills of the porcupine. 
The barbs are {mall laminæ of a horny nature, 
planted into the fides of the fhaft. They are 
applied to each other throughout their whole 
length, like the leaves of a book. Sometimes 
they are applied very clofely, as in the feathers 
of the goofe, or the /wan ; fometimes in a more 
loofe manner, as in the punt feathers of the Be 
COCK. | | 
The beards are A TE fhafts, from the 
edges ef which an infinite number of hairs pro- 
ceed. Thefe hairs are fometimes loofe, and de- 
tached from each other, fometimes compound 
and fub-divided, but moft frequently fo fine 
and fo compact that they can only be perceived 
with a: magnifying glafs. By means of thefe 


_ hairs:or Zavbule, the barbs. of the feather are fo 


 gntimately attached to each other : as to Prevent 
the: paflage of the air. 


Such as the pi BMhigarine 6 the fea- 


thers. We fhall now coniider the varieties 

which they prefent. - . | 
All birds change their feathers; at ?eatt once 

gyear, The old feather 4 is pufhed off by a new 


one, 
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one, which obftructs the: veffeis deftined to the 
nourifhment of the former. All the feathers do 
not fall off at once. The moulting in Een 
takes place about the period of laying. 

Different names are given to the feathers, ac- 
cording to the regions which they occupy. They 

’ are difpofed in quincunces on the body. There 
are never any on the lateral lines of the neck 
and of the breaft, nor on the umbilical re- 
gion. The term: va has been given to the 
feathers of the wings and tail. Thofe which 
are implanted in the humerus have been called 
Secondary. Their number varies confiderably; 
but there are conftantly ten attached to the me- 
tacarpus, and the fingers, which are called pri- 
mary quills. 

We fhall ftate fome examples of the principal 
varieties of the feathers, independent of their 
colours, which are fo brilliant and fo numerous 
that we could not find ne to defcribe 
them. 

All the hers of the cafawary may Le called 
barble/s. ‘The wing quills of that bird are only 
five in number, and refemble the prickles of the 


porcupine. The other feathers of the body have ‘ 


two fhafts from one tube, and their barbs are 


detached, long, and deftitute of barbules. “They 


refemble crines. 


The feathers that form ed creft as the FE | 
cock have no barbules in their middle and in- 


ferior part. Thofe which form the creft of the 
| | balearic 


4 
. 
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balearic crane ( dvdei Dites) are ewtstea fpi- 
rally on themfelves, and their barbs are only 
fine hairs. The creft of the Jittle egret (ardea 


garzetta,) is alfo compofed of fimilar feathers. . 


In the male turkey there is a tuft of hairs at the 
bafe of the neck, which may be regarded as 
barblefs feathers, &c. = 

We fhall give the name of Jo0/e feathers to 
thofe which, though they have the barbules very 
confpicuous, and frequently very long, are fo 
far feparate that they cannot be attached to each 
other. Such are the hypochondriac feathers of 


the bird of paradife, thofe of the rump of the! 


peacock, of the thighs of the jabira, and the 
balearic êrane ; thofe of the body in foxcans, and 
thofe which ee the ears in oz/s, &c. 

The term floating feathers may be very well 
applied to thofe of which the barbs, though 
provided with barbules, are fet wide, and are 
flexible, as in the feathers of'the tail of the 
offrich. . 

The nocturnal birds of prey have foft feathers, 
the barbs of which are covered with a long and 
filky down. On this account we fcarcely hear 

‘the flapping of their wings when they fy. Fea- 
thers of this kind may be called downy. _ 

Other birds have the feathers of the body fur- 
nifhed with barbs, which are fo fine and gloffy 
that we may term them filken. Such are thofe 
of the bullfinch, of the pu ‘ple-throated fycatcher 
(mufcicapa rubricollis,) of the tanagra Jepticolor ; 

| thofe 
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thofe of the head of the red-headed mnonaikin, and 
of the momot (ramphaftos momota). 

We fhall name thofe /atin feathers whet? have 
clofe-fet barbs, bearing long, fine, and filky 
barbules, difpofed on the flivfack in fuch a man- 
ner as to imitate fatin. Such are the rump fea- 
thers of the golden thrufb, thofe of the tail of the 
jay, and thofe of the neck of the common duck. 


: We fhall apply the term metallic to the fea. 


thers which have barbs of brilliant colours, re 
‘fembling the luftre of polifhed metals. We 
have examples of this kind in the feathers of the 
bumming-bird, of the jacamar, of the curucui, of 
the peacock, of the paradifea aurea, &c. This 


brilliancy is occafioned by the breadth of the - 


barbs, and he fmooth furface they’ gels to 
the eye. 


We fhall diag) by the word Asie, | 


all the little feathers which have the barbs that 
terminate the fhaft, coloured by imbricated femi- 
circles like the fcales of a fifh. Of this kind 
are the head and throat feathers of the rady- 
necked bummming-bird (trochilus mofchitus), and 
_ thofe.of the head and belly of the amethyftine 
bumming-bird. They exceed in luftre the pres 
ceding kind of feathers, and refemble precious 


Ronee! Theeffect is produced by theextremeden- 


fity of their barbs, and the polith of their furfaces. 


Laftly, we ihall make but one order of the 


common feathers, fach as belong to ie pigeons, 
rollers, RS &c. | 


7 ee All 


\ 
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All birds have feathers on fome parts of their 
body. Several fpecies have them even upon 
their toes, as owls, and fome varieties of cocks 
and pigeons. Others are deprived of them in 
certain parts of the body, as vultures and turkies 
_ onthe head, the ofvich and the wading birds on 
the thighs. Some even want them on the Wings, 
as the manchots. 

Chemical experiments on the compofition of 
the feathers, prove that they have a very great 
analogy to hair. phe fame refults are obtained 
from both by the fame proceffes. Feathers how- 
ever contain lefs th Root Sat matter. 


8: Of. Horns:'...~. : 


There are “prolongations of horny fubftance 
which grow upon the head of certain fpecies of 
mammalia, efpecially the Ruminantia. They 
alfo appear on feveral other parts of animals. 

We have already defcribed the development 
of the antlers or deciduous horns, in Lect. II. 
Art. 2, when we treated of Ofteogeny... We 
_fball now notice the horns which are formed 
- upon proceffes of bone, and which grow at their 
root or bafe, and have a great refemblance to 
the integuments. 

In the third month of. conception, bial the 
foetus of the cow is ftill enclofed in the mem- 
brane, the cartilaginous os frontis prefents no 
mark of the horns which it is afterwards to bear. 


Towa res &- 
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Towards the feventh month, it is in part off fed, 
and prefents in its-two portions the fmall tu- 
bercle which appears to be produced by the ele- 
vation of the offeous lamina. Thefe bony tu- 
mours foon after appear externally. They raife 
the fkin, which becomes callous at that part, in 


proportion as the tumour grows. It becomes 


at laft horny as it elohgates, and it forms a kind 
of fheath which covers externally the procefs of 
the frontal bone. “Between this fheath there are 
numerous branches of blood Li which ferve 
to nourifh the ofeous parts. 

The horns therefore are only folid, hard, 
elaftic, and infenfible fheaths, which protect the 
offeous prolongation of the frontal bone. Thefe 
fheaths are generally of a conical figure, and 
broadeft'at thé bafe, the extremity from which 
they grow. Their curvatures vary with the. 
fpecies, and have been defcribed by naturalifts. 
They alfo prefent different channels or tranfverfe 
furrows, which depend on the age of the animal; 
and which denote the number of years it has 


lived in a very certain manner i peti) to the 


{pecies. 
The texture dé the horns appears to be mitch 


the fame in the goat, foeep, antelope, and ox: 


They confift of fibres of a fubftance analogous 
to hair, which appear agglutinated i in a very folid 
manner. In the two firft genera thefe fibres. 


are thort, and covered by fuperincumbent layers 
like 
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like tiles. In the two laft they are longer, more 
compact, and form clongared horns incafed in 
each other. — } 

The horns of the Rigwcshes appear to differ 
pie ae from thofe of the Ruminantia. They 
have no offeous part, andare not fituated onthe 
os frontis, but on the linés of the nofe. _ They 
‘are formed however of the fame ne and 
we even obfervé more diftinétly. in the horn. of 


this animal the fibres analogous to hairs. The 


-bafe of the horn, indeed, prefents externally an 


infinite number of rigid hairs, «which feem to’ 


feparate from the mafs, and which render that 
part rough to the touch, like.a brufh. , When 


fawed cedutvertelyt and examined with a glafs, | 
we perceive a multitude of pores that feem. to. 


indicate the intervals, refulting from the union 
of the agglutinated ' hairs... When. divided 
length-ways, numerous longitudinal and parallel 


furrows alfo demonftrate: the fame ftructure. 


‘This kind of horn is attached by the fkin only. 


-Thofe of the Rbinoceros dicornis appear al- 


ways in a degree moveable. When fixed, as in 
the anicornis, there is a thick mucus inter- 
pofed between its bafe and the bone on apich 
‘it is fituated. 


The colour vf the horns FF like that of 


| the hairs, on the mucous fubftance. Their che- 


mical analyfis affords fimilar refults. Heat 


foftens, and even fufes them. It is the agent 
You. Il. | Ss employed 


Le - ER 
+ pre tes 


626 > Leer. XIV. Os Toëc. À 


employed i in enantio chem into different 
articles. : z 

From. this examination bf the Herein it ap- 
pears that they differeflentially from the offeous 
prolongations called antlers of deer. The lat-. 
‘ter increafe at the extremity. They are covered 
with fkin during their growthe They fall off, 
and are reproduced at a certain period of the 
year. The others grow at the bafe, aré not co- 
vered by the fkin, and are permanent. ? 

We find feveral other horny parts in animals. 
Such are the protuberances of the head im born-. 
bills, the guinea-fowl, the Caffowary, &c. Thefe. 
are lamine of horny fubftance which inveft the 
offeous finufes, of which we have already fpoken, 
‘and which we ‘hall defcribe hereafter, in 
‘treating ofthe organs to which they belong. In 
the fame ‘manner we fhall poftpone our account 
of the horn which ‘covers the jaws of birds and 
feveral reptiles, the {pines of the wings, -and the | 
gpurs. The external defcription of thefe parts — 
is indeed more the province of the natural hifto- 
“rian, than of the anatomift. 


M taah 4. Of Nails. te 

: ‘This name is given to the horny prolongations 
which arm. and. protect the extremities of the 
fingers or toes in mammalia, birds, and rep- 
tiles..- Their number is ingeneral equal to that 
of eu fingers and toes. Their form, as we have 
Re A Gants: oy midi el 
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‘already obferved in the article on the divifion of 
the extremities, appears to depend on that of 
the laft phalanx. They are to thefe phalanges 
. what the hollow horns are to the pr ue of the 
os frontis which they cover. 

The nails feem incafed in a duplicature of the 
fkin.. The particovered by the fkin is called 
the root. They grow by that part precifely i in - 
the manner of hairs, but the oppofite extremity 
wears by the friction of the ground, and by 
_ other ufes to which animals apply their nails. 
We obferve, therefore, that they grow exceed= 
ingly long in animals that are confined, and 
have few opportunities of motion. 

No part of the nail is fenfible, except cher, 
which adheres to the fkin. The frée extremity 
may be cut, or broken, without occafioning sad 
pain. 

The ARE depends upon that ory the este’ 
mucofum, as we have already remarked. : 

The human nails appear in the third. month, of 
conception; the development takes place nearly 
in the fame manner as in the common horns, 
which we have already defcribed. At firft they 
appear like a kind of cartilage, which gradually 
acquires a proper confiftency. Almoft all ani- 
mals have at their birth the nails i in fome agree 
‘formed. : 


The nails of man, and die preater part ofun- 


guiculated animals, appear to be formed of ex- 
tremely thin ftrata placed onc upon another. The 
Ss 2 anterior 
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atiterior laminæ are larger than thofe of the if» 
ferior furface ; therefore we do not perceivé 
externally the kind of imbrication which takes 
place: but in difeafes, or upon a tranfverfe 
fection of the nail, after it has been completely 
dried, : this ftru@ure becomes manifeft. Fre- 
quently we obferve on the fuperficies of the nail, 
fome ftriæ, or very fine longitudinal and paral- 
lel lines, which appear. to ‘xefult from the man- 
ner in which this part is sii pris upon the la- 
mine it covers. 

The nails feem ation to Pr the extre- 
mities of the fingersiand toes. They are, in ge- 
neral, wanting in thofe animals which do not 
employ: thefe parts either in walking or grafp- 
ing. We have examples of this circumitance 
in De in the wingsof) birds; with? the ex- 
ception of fome fpecies of the palamedea, tringa, 
charadrius, and parva; ‘in the fins offeveral tor- 
toiles ; and: in the claws of: fome other aquati¢ 
reptiles, as frogs, falamanders, &c. ; 5 2e in 
the members:or fins of fifhes. CE 

Birds have. commonly nails on the toes ote: 
They: are ftrong, and refemble thofe of the Sar- 
‘cophaga and birds of prey. They are flat in the 
web-footed, flender. pointed, and very much 
elongated on: the pofterior toe of larks and ae 
nas (parra Lin.) ; 

. The nail is ferrated on one of its fides. in the 
middle toe of the goat-fuchers april ie: ) 
and of the herons. | is 
“There 
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There is a fupernumerary nail, or offèous pro* 
Gels: which forms a kind of horn on) the tarfus 
of the greater number of gallinæ. It is called 
the /pur. The Iris peacock (Pavo bicalcaratus) 
has two. They become very long inthe cock. 
A curious experiment has been performed when — 
pullets are made capons, by. cutting off this 
fpur, and fixing it in the place of the comb. It 
takes root ene and eres to a eomeaterable 
be | | 
The nails Ararat no Meet in reptiles, 

The chemical analyfis of the nails affords — 
nearly the fame refult as that of the hairs and 
feathers, parts with which they have much rela= 
tion, both in their mode fe growth, and i in their 
firucture. À pega 
 loofs differ fron ES in the eer Cir. 
cumftances. They envelope the phalanx infe- 
riorly as well as fuperiorly. They are neither. 


pointed nor cutting at the extremity, and both ; 


furfaces meet to form a round and blunt edge. 

Their interior is rendered remarkable by deep 
AAA Es furrows, which receive projecting 
laminæ, and which are not obfervable in nails. 
Thefe furrows are particularly remarkable in 
the elephant and rhinoceros. ‘They are alfo very 
ftrongly marked in the hor/e; but lefs confpicu- 
ous in the Ruminantia, 

- Between the nails and the fof’ parts of the 
phalanx, there is always a layer of mucous mat- 
ter; and! in the inferior part of the hoof, there is a 
S83 L foft 
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foft fubftance abounding in nesves, which give - 
a degree of fenfibility to that part. 


5. Of Scales. | 


 Thefe are laminæ, or fmall plates, of a fub- 

ftance which is either horny or offeous, and 
which cover certain Sh of ia body of ver- 
tebral animals. 

Scales have a great refemblance to hairs, 
feathers, horns, and nails, in the manner of. 
their development, in their ufe, and in their 
éhemical analyfis. 

_ They might generally be Boul dubia as very 
flat horns, as hairs are very flender horns. 

Almoft all reptiles, and the greater number 
of fifhes, are entirely covered with fcales: we 
obferve them only on fome parts of the body 
in a very few fpecies of mammalia; and in 
birds, they are moft commonly found on the 
feet alone. 

The term /cales is here applied to very differ- 
ént fubftances ; it being ufual to include, under 
this denomination, all the parts we are about to 
defcribe in a general manner, in the four rues re 
of red-blooded animals. 

The fcales of the pasgoliw, and long-tailed 
manis, are a kind of flat nails, of a horny fub-. 
ftance; they are thick; their anterior third, 
which is bevelled and fharp-edged, is free, but 
they adhere to the fkin by their other portion. 
Their external furface is channelled longitudi- 

| nally, 
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nally, particularly in the long-tatled manis, in. 
- which they ufually terminate in three points; 
they are furrowed tranfverfely on the fide next 
_ the fkin, and appear to be formed of imbricated 

amine. | 

In the armadillos, the silo; are nai com- 
partments of a calcareous fubftance, covered 
with thick, fmooth, varnifh-like epidermis. 

The feales which cover the tail of the deaver, 
are fimilar to thofe of the feet of birds. _ 

Thofe on the tails of rats and opoffums, and 
feveral other prehenfile es owes are of 
the fame kind. 

The fcales of the feet of birds Conti of thin 
laminæ, of a horny fubftance. f 
The feales which cover the wings of manchots, 
are only very fhort feathers, the barbs of which 
are united to the epidermis. | 

Among the reptiles the fcales vary greatly, - 
according to the genera. In fortoz/es they are 
“plates of a horny fubftance, which are very hard 
and denfe in the greater number. But in the 
tefiudo coriacea, and feveral others, they are foft 
and flexible: fometimes thefe fcales are imbri- 
cated, as in the bawkes-dill turtle; and then 
they are fmooth, or channelled longitudinally : 
at other times they form compartments of dif- 
ferent figures; in the latter cafe they are more 
or lefs convex, and furrounded with furrows, | 
or concentric channels, in the midft of wae 

S84 Li ae 
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are points, whichare either fcabrous, elevated, . 
or blunt, as in the fpecies named geometricas — 
. greca, EC: et | 

An the Ho the nues are offeous, and 
difpofed in bands, as in the armadillos ; they are 
imbricated like thofe of fifhes, and are marked 
by a longitudinal, ridge, or elevated line. 

_ In the greater number of /izards.and ferpents, 
the fcales are only {mall plates, or compartments 
of the fkin, between which the. epidermis. is 
continued and moulded. The /cinks and flow- 
worm have real fcales, which lie upon each other 
like tiles, in the manner of the fcales of fifhes:. 

In:the clafs of fifhes, all the folid parts with 
which the body is covered are called fcales ; 
but the ftru@ture and ufe of thefe infenfible parts 
render it neceffary that we fhould conhcershem 
more in detail. 

We name /calés thofe thin’ birity plates 
which are imbricated like ancient coats of mail, 
and ufually crefcent-fhaped at'their unconnected 
edge, asin carp, pike, &e, Thefe plates moft 
eornmonly prefent longitudinal lines, which are 
rough to the touch: their external third is co- 
loured by the rete mucofum. Thofe above the 
lateral line have ufually a furrow on the furface 
next the body; fometimes they are perforated 
by an oblique hole, through which a membra- 
nous canal paffes ; thefe {cales are covered with 
{cabrous points in the balifles. They are finely 
“ferrated on their edges in the fole (pleuroneëtes 


Solea), 
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Pot ‘They are very ‘Rowikoia ‘eels, in which 
we cannot perceive them untilithe fkin is dried. 
But they grow to the length of feven centime- 
ters in the great Jcaled bream; in this fifth, 
in particular, the ftru€ture of the fcales may be 
eafily obferved. : Befides the longitudinal, : o 
rather radiated lines of which we have. Ee, 
we perceive concentric ftriæ, which feem to in- 
dicate that the fcales grow in every direction, by 
the addition of new Jayers in the manner of 
horns and nails. y AT 
. We may name the plates of calcareous mat- _ 
ter, which. are contained in the fkin, offcous 
efcutchecns...In the trunk-fifo (oftracion), &c: 
they are {mall compartments of a regular figure, 
and difpofed like mofaic work. In the furgeon, 
thefe plates are of different forms, hollowed 
externally by numerous holes, and bear a lon- 
gitudinal ridge. In the turbot (pleuroneëles ma- 
ximus), the {cutcheonsare {mall, and in the form 
of lozenges. In the effox offeus the plates are. 
rhomboidal, and covered with a compa and 
gloffy epidermis. 
In the thornback. the tet are del 
‘ points, of a tranfparent offeous fubftance; the 
bafe of the {pine i is white, opaque, and hollow 
internally ; it exhibits the print of the mufcular 
fibres, into which it is implanted. 
Thefe {pines are nearly. fimilar in feveral 
fpecies of diodon, and other genera ; but they 
| have not 4 round and hollow bafe, as in the ray. 


In 
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In the piked dog-fifh (/qualus acanthias Lin.) 
the [cales or prolongations which fupply their 
place are fmall briftly laminæ ; they are flat, 
bent, figured like myrtle-leaves, and have a 
longitudinal ridge in their middle. | 

In other fpecies of the farhe genus, as the 
great dop-ffb; in the genus ¢heutbis, the remora, 
&c. the fkin is covered with {mall tubercles, _ 
which are extremely hard, very clofe, rough to - 
the touch, and which cannot properly be called 
{cales. | 
The fcales are covered i in fifhes, as well as in 
all the other claffes, by the epidermis, which © 
varies’/in thicknefs and foftnefs according to 
the fpecies. It is the epidermis only which is 
caft by ferpents : the fcales below it continue to 
adhere to the fkin; it appears that the hairs, 
horns and nails are alfo formed under the epi- 
dermis, which is always found on thefe parts, 
unlefs it has been deficcated, and worn off by 
friction. | 

All the infenfible parts are dettraté of nerves 
and veflels, except when they include cavities. 
that contain them, as is the cafe. with Ammer, 
the fpines of the ray, &c. 

They grow like the epidermis, by the addi- 
tion of new layers, which tranfude from the 
_fkin, and become united to the lamina that 
have been already formed. | 


6. Of 
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6: of the st ble Parte: in the Animals re 
out Vertebre. 


Little remains to be faid on‘thefe parts, fines 
the fkin of the greater number of invertebral 
animals is hard and infenfible, as has been ats 
ready deferibed. 


In Lecture IL Article 2. we have explained 


* the manner in which the fhell is developed. 


We have alfo, in the Article on the Skin, in 
the prefent Lecture, made fome obfervations on 
the colour of the calcareous fhell of the apa 
lufca and the Cruftacea. 

The horny fubftance which rains both for. 
bone and fkin to the greater number of perfect 
infects, has alfo been defcribed. 

The hairs or fpines appear to be a continu- 
ation of the epidermis, for they are caft off with 
it in moulting; and others are owas 
which are longer than the preceding. 

The fcales of the wings and of the body i in 


the Lepidoptera, and fome other orders of in- 


feéis, are fmall horny plates, differently CO- 
loured, implanted in the fkin, and covering it 


-like tiles upon a houfe. + 


The plumes of the preropborus, of fome but- 


_ terflies, and of the tailed be/peria, are only pro- 


longations or fhreds of the wings furnifhed 
with long hairs on the fides. | 
A number of animals of the clafs vermes have 
the body furnifhed with bundles of hairs, which 


ee Ÿ are 
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are fometimes ftiff and retractile, and ferve for 
feet, as we have pointed out in the genera xereis, 
terebilla, lumbricus, &c, Inthe apbrodita there 
are, befides thefe briftles employed. in progref- 
fion; an infinite numberof other hairs,..which, 
are long, flexible, and of a changeable fea-green. 
colour ; there is alfo a tomentous.felt-like fub-. 
{tance covering: the Pape OnER which 


the water is ftrained. Hd 

We refer.to Tete VL. Article 8. for the 
inten ls, pans of AODHRI EAN EVE an 

exh 
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Ar and SMELL have a more immediate re- 
lation to Touch, than Seeing and Hearing; they 
feem indeed only more exalted modifications of 
the fenfe of Feeling, by which we are enabled to 


perceive the differencés'of the more minute par- 


ticles of bodieswhen they arediffolved in liquids, 
or in the atmofphere ; their organs are effentially 
the fame as that employed i in ordinary touch, and 
differ from ‘it only by: a greater development of 
the nerves, and ‘a finér and'fofter texture in the 
other parts. The Has of which we have to 
treat are, indeed, real ‘prolongations ‘of the 
fkin, formed ‘of all its ‘different layers : : we 
therefore find thé’ epidermis, ‘the rete. mucofum, 
the villous furface, the true fkin,. and the cel- 
lular fubftance. ° The tongue ‘of certain animals 
is even furnifhed with infenfible teguments,, as 
fcales, fpines, teeth, &c. 

We fhall now defcribe the Organs of Smell 
and Tafte, in the manner we have examined 
the other fenfes ; that i is, both as to their effential 
parts, and with refpect to thofe that ferve only 
to augment or diminith the force, and extent of 
ae fenfations: ‘ 
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« SECTION FIRST. - 


- Or rue ORGANS OF SMELL. 


ARTICLE i. 
Of the Senf, and its Ouse? in gener x 


O: all the fubftances which a& on our fentes, 
thofe which produce the fenfation of Smell are 
Jeaft underftood, though their impreffions on 
the animal body are, perhaps, of the moft power- 
ful and extenfive kind.. 

We know, in general, that this Tonite ig 
caufed by volatile particles diffolved or floating | 
in the atmofphere, and conveyed by the air 
into the nofe, where they are diffufed. 

Some bodies are always odorous, becaufe, the 
whole or a part of their fubftance being vola- 
tile, it conftantly exhales. Others become 
” odorous under certain circumftancés : for ex- 
ample, when a volatile principle, which has 
been retained by its affinity with other fubftances, 
is extricated by the addition of fome new body; 
as the falts which contain ammoniac, after a more 
powerful alkali has difengaged it : or when there 

| 4 is 
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is united to them an external body, capable of 

: forming a volatile compofition, as #4riatic acid 
is changed into oxygenated muriatic acid by the 
or. of new oxygen: or, laftly, when a 
fubftance, which deprived the body into which 
it had entered, of its volatility, is diflodged; 
as nitric acid, when it is changed into zitrous, by 
the lofs of a part of its oxygen, It is, doubt- 
lefs, in one or other of thefe ways that the pre- 
fence or abfence: of heat, hght, or humidity, 
may render certain bodies odorous: thus fome 
flowers poffefs that quality only during the 
night, clay acquires it when it is moiftened, &c. 
_ Odours appear, therefore, to be propagated 
in the air, in the fame manner as one fluid dif. 
fufes itfelf, and mixes with another : their mo- 
tion is not direct like that of light; it is not. 
rapid, and is neither fufceptible of refraction 
nor reflection ; it refembles that of the matter 
of heat, with this difference only, thatthe fub.~ 
ftances through which the air cannot pafs, are 
alfo impermeable to odours. _ 

Odours may combine with dau bodies 
by affinity, and are frequently deftroyed by the - 
fame means ; they alfo adhere in preference to 
certain bodies, according to the nature of each. 
Some are moft eafily retained in fpirits, others 
in oils, &c. | | 

Thefe phenomena, it will be D ecaiee Le feern 
to prove that each fmell is occafioned by a par- 

. 2 ticular. PFADEE floating in the atmofphere. 
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‘Theré are others, however, which appear to ift- 
dicate that odour-is not has Procu AN in ADI 

manner. | 
Several bodies. yield a floue fmell for a fabaax 
| length of time, without fuftaining any fenfible- 
lofs of fubftance. Such, for example, is mufk. 
Some odours are experienced when no evapo- 
ration) can be .obferved, as the fmell which 
arifes from the friction of copper, that produced 
by the fufion of a great number of bodies, and 
even by the melting of common ice. In other 
cafes, real evaporations produce no fénfible. 
odour ; this may be remarked on the difengage- 
ment-of feveral gazes, and even on the ordinary 
evaporation of water. Perhaps thefe phæno- 
mena only prove that the force of the fenfation 
is not proportional to the quantity of the fub- 
ftance by which it is excited, but that it de- 
pends. on the nature and degree of the affinity 
of that fubftance with the nervous fluid. The 
‘action of the greater part of odorous fubftances 
on the nervous fyftem, is rendered manifeft by 
a number of other effects befides the fenfation 
of fmell; fome produce faintings, others gid- 
dinefs, or even convulfons. : Some, on the con- 
trary, ferve. to remove thefe diforders: indeed 
the greater part of medicaments act in: general 
rather by their volatile and odorous parts, than 
by their other principles ; and afford new proofs 
of the influence éxercifed in the animal eco- 
nomy by the gazeous and impalpable fubftänces, 
ne à Hi | _ the 
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the greatér part of which are doubtlefs fall un- 
known to iis. 

We know not whether odours have a peculiar 
vehicle, befides the matter of heat which is 
. common to them all in their quality of vapeurs 
or elaftic fluids. 

We are ignorant of the circumftances which 
render them agreeable or difagreeable to us; 
and we can as little explain why fmells, which 
are difgufting to us, feem to be pleafing to cer-- 
tain animals, which teftify alfo an indifference 
for thofe that are delicious to man. ‘Though 
the human fpecies, and other animals, are in 
general fond of the odour of thofe fubftances — 
: which fetve for their particular food, that odour 
is difpleafing when they are fed: on the con- 
trary, they fometinies are fond, to 4 degree of 
madnefs, of the odour of fubftances HET are 
of no ufe to them, as cats ate of nepeta, &c« 
Odours that are conftantly difagreeable, proceed 
in general from fubftances which may prove 
injurious. Venomous plants, corrupt flefh, 
and poifonous metals, have almoft ei a dif- 
agreeable fmell. | 

Whatever may be the anfwets given to thefe 
queftions, the organ of Smell, in all the animals 
_in which it has been obferved to exift, isa very 
fine expanfion of the fkin, abounding in veflels 
and nerves moiftened by a quantity of mucous 
matter, and acted on by air or water impreg- 
nated with odorous fubftances ; for it appears, 

Vou. If. DR that 
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that a fifh fmells in water in the pipi mariner 
as other animals in air: thus odorous fubftances, 
thrown into water to ferve as bait, attract fifhes 
from a very confiderable diftance, in the fame 
manner as they would attract quadrupeds or 
birds through the medium of the atmofphere. 
We know not whether fubftances, which are 
infoluble, indiffufible, and inodorous in the air, 
but which diffolve in water, as for example 
falt, act in the latter medium on the organ of 
fmell of fifhes. 

In all the red-blooded animals, which refpire 
by lungs, the organs of fmell are fo fituated, in. 
the paffave of the air, as to be impreffed by it — 
at the moment of infpiration, In. fifhes, they 
are fimply at the end of the muzzle, and muft 
receive impreflions from the water when the 

fifh fwims forward. 
Weare not fufficiently acquainted eich the 
nature of the olfactory membrane, nor with that 
of the nerves diftributed to it, to enable us ta 
form an opinion refpecting the degree and the 
kind. of fenfations they procure to different 
animals. It may, however, be at firft fight’ 
prefumed, thar, all things in other refpects being 
equal, the animals in which the olfactory mem- 
brane is moft extenfive, enjoy the fenfation of 
fmell moft exquifitely, and experience confirms 
this conjecture. It would be curious to learn, 
why the animals which poffefs the fenfe of fmell 
in the higheft degree, are precuely thofe which 
| feed 


feed on the moft fetid fubftances, as we obferve 
“an dogs which eat carrion. Perhaps the Sarco- 
phaga have, of all animals, the fineft fmell, as 
it is neceflary they fhould be able to trace their :: 
prey from a great diftance. | : 
_ In treating of the organs of Smell, we fhall 
. have to examine the ftructure and extent of the 
pituitary or olfactory membrane, the fize and 
number of the nerves diftributed to it, and the 
means by which it receives the odorous exhala- 
tions. Thefe fhall form the AR à of the A 
flowing articles, 


Amricis IL 


+ Of he Form and Magnitude of the Na 7 ix 
| AE La. 


Ton fabjed : is included i in fevexils of te ae. 
ticles of Lecture VIII: we. fhall therefore 
content ourfelves by referring— eit à 
+ For the compofition of the nafal foffz, to 
pages 60, &c. of this volume. 

The external apetture, pages 82, &c. 

Their fize and their Moke fection, pages 19, 
&c. 
+. Their tranfverfe aut and mar FAR 
to pages 82, ‘Sc: | 
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_ We fhall merely add here, that, in fome fifhes, 
the nafal foff are not formed in the muzzle, 
but, on the contrary, fuftained upon pedicles, 
and elevated like drinking-glafles. Of this 
number is the /rog-f/#. 


: ARTICLE HI. 


| Of the Sinufes which increafe the Evtent of the 
Nafal Cavity. 


Ir is not proved that the fenfe of Smell refides 
in thefe finufes: the membrane which covers 
them is thinner than that of the reft of the nofe; 
and it does not appear to receive any ramifica- 
tions of the olfactory nerve; no ufe is attri- 
buted to them, except that of fecreting arf 
aqueous humour calculated for lubricating the — 
interior of the nofe. It is certain, however, 
that the animals which have the moft perfect 
fmell, have thefe finufes the longeft ; perhaps 
they are intended as refervoirs for a great quan- 
tity of air impregnated with odorous particles, 
in order that it may act more eva à on the 
olfactory membrane. | | 
Thefe finufes hardly exift in young animals, | 
and are not fully developed until puberty. — 
They are found only in man and quadrupeds; 
| they 
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_ they communicate with the sup A of the nofe 
by contracted apertures.. ) | 

There are three finufes, which are named, | 
from the parts they occupy, the frontal, the 
Spbenridal,. and the maxillary. 


A. In Man. . 


The frontal finufes open into the upper part 
of the vault of the nofe; they extend about 
an inch in height, and a little more in breadth 
on each fide above the eye-brows ; they are fe- _ 
parated from each other by a vertical feptum. 

The /phenoidal finufes open into the pofterior 
and inferior part of the nafal vault; they oc- 
cupy all the interior of the os fphenoides, under 
the anterior and middle part of the fella turcica; 
they are alfo feparated by a vertical feptum. 

The maxillary finufes, or antra Highmoriana, 
fill the whole body of the fuperior maxillary 
bones ; they open into the fides of the nafal 
cavity, near its bottom, “iron 


-B. In other Marniniferous Animals 


1. The Frontal Sinufes. 


Thefe are very {mall in monkies. They are 
even entirely wanting in the greater number of 
maggots and guenons. But they are confiderably 
extenfive in fome of the /apajous. 

Among the Sarcophaga, dogs, wolfs, foxes, 
ET3 dc. 
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&e¢. have them moft confiderable ; they occupy 
the whole extent of the os frontis, fill the in- 
terior of the two poft-orbitar proceffes, and de- 
fcend on each fide in the pofterior wall of the 
orbit. They are fomewhat lefs extenfive in the 
bear towards the fides, and in the caf pofte-_ 
riorly. The finufes of the coati refemble thofe 
of the car. Thole of the civef occupy only the 
pofterior part of the frontal bone. ‘There are 
none in the dadger, in bats, nor in the greater 
number of wea/els. The excavations of the 
poft-orbitar proceffes, it is true, exift in thofe 
animals, but they are only prolongations of the 
nafal cavity, communicating freely with it, and 
not by a narrow aperture, | 
. With refpect to the RACH: Here finufes 
are wanting in ra/s, the marmot, the agouti, the 
Squirrel, the beaver, and the hare. But they are 
very large in the porcupine, and penetrate even 
into the fubftance of the nafal bones. | 

The fame difference occurs among the Eden- 

tata. The ant-eater and the pangolin have no 

frontal finufes. The armadillo has them of a 
moderate fize. But in the forth they are very 
large, and in the adult animal extend nearly to 
the occiput. — : 

The Ruminantia exhibit varieties viral 
firiking. The fag appears to have no frontal. 
finufes. The ox, the goat, and. the /heep, have 
them of an enormous fize, and extending into 
the fubftance of the oe proceffes which fill 

the 
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the horns. Thofe of antelopes occupy the thick- 
nefs of the os frontis, but the offeous part of 
the horns is folid.. The camel has alfo nu- 
merous finufes, which are very much divided, 

but they do not extend further back than the — 
frontal bone. | 

Of all animals, the elephant as the le 
frontal finufes. It is their magnitude whiek 
gives to his cranium the extraordinary thicknefs 
which diftinguifhes it from all others. They 
extend through the whole fubftance of the pas 
rietal and temporal bones, and even the arti- 
cular condyles of the os occipitis: Numerous 
and fingular lamine divide them into cells, all 
of which communicate with each other. } 

The frontal finufes of dogs are equally exten- 
five, though lefs elevated. They proceed to 
the occiput, and are only feparated from each 
other by fome offeous laminæ, which are placed 
ina longitudinal or flightly oblique direction, 
- and which do not entirely intercept communi- 
cation. There are four rows in the 4abirouffa, 
and feven or eight in the common hog. The bip- 
popotamus, and the en want the frontal 
finufes. 

The frontal Gris tés opthe bore occupy a great 
part of the os frontis. They do not open im- 
mediately into the nofe, but communicate, by a 
very large aperture on each fide, with the pof- 
terior maxillary finus ; for this animal has two. 


A 2. The 
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. The Marillary Sinufes. 


The ados of thefe finufes do not cor- 
refpond to thofe we have pointed out in the 
frontal. They are rather proportionally fmaller 
in the Quadrumana than in man. They are 
reduced almoft to nothing in the Sarcophaga, 
the greater part of the Rodentia and Edentata, 
and, in general, in all animals in which the max- 
illary bone does not form a floor under the or- 
bits. Thefe finufes exift however, and are even 
very confiderable in the porcupine; but in the 
greater part of the other unguiculated mamma- 


lia, even when the maxillary bone is hollow, the 


cavity forms a part of that of the nofe, and can- 
not be called a finus, as it has no sonate 
aperture. 

Hogs have no finus that can properly be nailed 
maxillary, but they have one in the bafe of the 


. oS male, which is particularly extenfive in the 


Ethiopian bog. The hippopotamus has a fmall one 
in the fame place. 
‘The maxillary finufes of the Ruminantia are 


. very large, and apen into the nofe by a narrow : 


fiffure behind the inferior fpongy bones. 

The horfe has two, the pofterior is the largeft. 
It opens laterally towards the back and upper 
part of the nofe by a triangular hole. Its pa- 
rietes forma large projection within the nofe, 
which feparates the portion of the nares, oc- 
cule by the ethmoidal foramina, from that in, 

which 
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which the two great turbinated bones are fitu- 
ated. The anterior maxillary finus opens into 
the bottom of this Jaft part. | 

The interior of the offa maxillaria of shes ele 
phant is, like that of the bones of his fkull, di- 
vided into a multitude of very large cells, all of 
which communicate together, and one opens by 
a hole into the fide of the nofe, 


3: T he Sphenoidal Sinufes. 


Thefe finufes are fmall in proportion as the 
fella turcica is flat, 

Monkeys and makis have them fmaller than 
man. The Sarcophaga have them alfo fmaller, 
and of a more elongated form. The offer, the 
feal, and the pole-cat, want them entirely. It 
alfo appears, that there are none in the other 
unguiculated Mammalia, nor inthe Ruminantia, 
The hog and the hippopotamus have them, but 
they are very fmall. In the elephant they are 

_ enormous, and occupy even a part of the ptery- 
‘  goid procefles. They are not divided into fmall 
cells, like the other finufes of that animal. 

In the bor/e, each opens into the pofterior 
maxillary finus of the fame fide. 

I have not found finufes of any kind in the 
bones of the Cetacea. 

The cavities of the bones of the cranium in 
birds, communicate with their ears, and not 
with their nofe. The large vacuities in the 

beaks 
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beaks of the borndills and toucans, communicate 
indeed with their nares, which in thefe birds 
are very fmall; but it appears, in the frefh ftate, 
that the pituitary membrane clofes this commu- 
nication, and that it does not penetrate into 
thefe vacancies which are every-where er 
by offeous filaments. 


Reptiles and fifhes have nothing Free can be 


Eu ie to finufes. 


ARTICLE IV. 


Of the Projecting Laminæ which increafe the. 
Internal ok dai sf the Nafal Cavity. 


Buss the ufe of thefe laminæ in Maine 


the internal furfaces of the nofe, and thereby . 


augmenting the extent of the pituitary mem- 
brane, and the intenfity of the fenfation of 
fmell, they alfo form conduits which are joined 
to the apertures of the different finufes. 


A. In Man, 


Thefe lamine are of three kinds, viz. the 


offa turbinata inferiora, formed by particular 


bones; the ¢uréinata /uperiora, which are pro- 

ductions of the os ethmoides; and its anfrafuo-~ 

ilies. | 7 BA | 
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The inferior turbinated bones have the form of 
a thin lamina, which adheres by one of its edges 
to a ridge of the maxillary bone, and is lightly 
twifted in fuch a manner that the free “edge 
points downward, Its convex furface is fupe- 
rior and internal. We obferve that it is marked 
by fome oblique furrows. The aperture of the 
maxillary finus is above it pofteriorly. The 
conduit formed by its concavity, proceeds di- 
rectly from the anterior to the pofterior nares. 
The os ethmoides is formed of three laminæ 
perpendicular to each other, and of feveral in- 
termediate laminæ. The cribriform lamella, 
which completes the cranium between the roofs : 
of the two orbits, and the two offa plana, each 
of which forms a confiderable part of the inter- 
nal parietes of the orbits, are the three external 
laminz. We have already defcribed them. See 
pages 20, 36, 48, and 61, of this volume. 
Between the two offa plana there is a fingle 
vertical lamina, which, continued with the vomer, 
divides the cavity of the nofe into two parts. 
In the interval which ir leaves on each. fide, 
there are fome irregular lamella which adhere 
to the os cribriforme, and the os planum of the 
fame fide only, but not to the middle feptum. 
Thefe irregular lamellae form communicating 
cells which we have named anfra@uojities, and 
which may alfo be called ethmoidal finunfes. This 
collection of cells is clofed, on thé fide of they, 
epium, by a vertical and fulcated lamina. The 
| : interval 
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interval which remains between thefe two la- 
minæ, leads directly to the fphenoidal finus of 
that fide. 

The inferior part of the lamina, which is op- 
pofed to the feptum, is prolonged obliquely, and 
extends a little pofteriorly, where it forms a fold, 
the concavity of which is directed downward ; 
and the anterior part is continued with a fhort 
canal, which afcending obliquely, and pene- 
trating the ethmoidal anfractuofities, leads into 
the frontal finus of the fame fide. This reflected 
lamina is the /uperior os turbinatum. | 

The two turbinated bones have a mare fpongy 
ftructure than the other offeous laminæ; and we 
obferve, particularly in the fuperior pair, that 
they contain a multitude of fmall holes. | 


B. In other Mammiferous Animals, 


1. Of the Offa Turbinata Inferiora. 


We have fhewn that thefe bones form only a 


fimple lamina in man. We fhall now defcribe 
their different degrees of complication in other 
animals. 


They are fimilar to thofe of manin the mona 


kies of the old continent, but in /apajous they 
begin to refemble in ftructure thofe of the Pa- 
chydermata and Ruminantia; in all which ani- 
mals the lamina is only fimple at its bafe, and 
is bifurcated ar a {mall diftance. The two la- 
minz which arife from it, are twifted fpirally 

ib rays 
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on themfelves. They incline from the fide of 
the maxillary bone, and make two turns, or two 
and a half, according to the fpecies. 

The kind of horn or concha produced by 
this fpiral turning, is clofed pofteriorly in a 
point. We know that it contains two canals, 
one above, the other below the principal lami- 
na. The inferior leads, as in man, into the 
pofterior nares. In the Ruminantia, the fiffure 
which leads to the maxillary finus, is found in 
the hollow of the fuperior canal. In the bogs, 
this canal is continued pofteriorly by a long 
furrow, at the extremity of which there is a 
conduit which goes into the finus in the bafe 
of the os male. | 

In dogs, the laminæ ist the off turbinata are 
folid, but inthe Ruminantia they are perforated 
by numerous foramina, more or lefs large. 
Thefe foramina are fmall in cep. They be. 
come very large and. numerous in deer; and in 
the great Ruminantia, as cows, large antelopes, 
- &c. their fize is fo confiderable that they leave 
between them only offeous Plamen, and the 
bone refembles lace. À 

The interior of thefe bones is divided by fe- 
veral vertical partitions, which are perforated 
like the reft of the fepta. 

In the bippopotamus, the two turbineten bones 
are flattened horizontally, but in other animals - 
vertically. This is occafioned by the form of 

the 
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the head. The foramina are very fine, and iti~ 
numerable. 

The inferior fpongy bones are lefs ARTE in 
the Solipeda. The horizontal lamina, inftead 
of bifurcating folds at firft downward, then 
bends upward, and is attached behind to the 
maxillary bone. It afcends pofteriorly to co- 
ver the foramen of the inferior maxillary, finus, 
and even to penetrate into it. Laftly, it pro- 
duces, towards its middle, two or three oblique 
lamina, which are attached to the anterior edge 
ofthis hole. {:,.:-.. 

In the ant-eaters, the pangolins, the as et 
the armadillos, and even in the three-toed floib, 
the inferior turbinated bones nearly refemble 
thofe of the Ruminantia.. But in the two~toed 
ant-eater, they reprefent two prifmatic boxes 
clofed on all parts, the interior of which is di- 
vided by fome vertical lamine. We find two 
fimilar boxes in the mali, but no internal di 
vifions. 

Among the Rodentia, the rat hag the nee 
nated bones familar to thofe of the Ruminantia; 
but the offa turbinata of the other genera of 
that’order, may be divided into two kinds: the 
firft are formed like thofe of the Sarcophaga ; 
the others, which are met with only in the por- 


cupines, the marmottes, and a few other fpecies, 
confift of a double lamina attached longitudi- ) 


_ nally, the two pays of which, feparate from each 
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other, afcend by a fpiral convolution, and re- 
Prey a portion of the fhell called turbo. 

The other Rodentia, as the bares, rabbits, 
# juirrels, beavers, rats, and the greater number ° 
of the Sarcophaga, as dogs, bears, badgers, feals, 
the domeftic cat, &c. have:a.very, complicated _ 
-ftructure in the inferior turbinated bones... The 
lamina. by which they are, fixed is bifurcated. 
Each branch is again divided ; the laft lamina ; 
form, by their parallel fituation, a number of 
{mall canals through. which. the air pañles, and 
which are covered by the pituitary membrane. 

The number of thefe laminæ is very variable. 
The /ea/s and the offers are the fpecies that have 
moft ofsthem. , The dogs and dears rank next. : 
Of all the Rodentia, the Zeavers have them moft 
- numerous, and the bares the leaft fo. 

The direction.of the canals i is moft ftraight in 
the Sarcophaga, and moft GREY 06h in the BO 
dentia. 

When there are few laine di: laft are a 
_xally rolled as in the animals which have only — 
wo. | 
a A ue the a aie 
bones as fimple. as the animals firft mentioned. 
The lion, for example, has only a bifurcation and 
a double roll, almoft like the Ruminantia. The 
offeous lamina is pierced with-many holes; the 
civets and gencites have a fimple rolled bone 
without holes. | 
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2, Of the “Ose Turbinata Superior a; pr oO the 
| Lithmoidal Cells. | 


The éthinoidal cells, in a number of animals, | 


are very diftin@ from the fuperior turbinated 
bofie. The part of the nafal cavity which con- 
tains them, is fometimes feparated from the reft 
by a particular feptum. In dees, this feptum is 
formed inferiorly by a lamina which belongs to 
the palatine bones, ahd antetiotly by a pro- 
jection of the offa niaxillarid, which goes to the 
feptum of the nares, arid only permits the air to 
‘pafs by a natrow paflage above it. . 

In the bor/e, this projection does not extend to 
the feptum. It produces, however, a very evi- 
dent feparation, and leaves behind it a lateral 
depreffion, which is occupied by the ethmoidal 
cells. The fame difpofition prevails in the Car- 
nivora, but neither in the Ruminantia nor the 
Rodentia, in which the Pulep rion is incon« 
fiderable. 


_ To form an idea of the MANS cells in thé 


greater number of animals, it is neceffary to 
imagine a great number of hollow pedicles, all 
connected to the os cribriforme. They extend 
forward and outward, and, in proportion as they 
advance, thofe which are neareft unite. Vefi- 
cles arife from them, which increafe in fize in 


proportion as they become lefs numerous. They : 


are all hollow, and there are an infinite number 
of conduits or ways between them, all of which 
commu- 
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communicate with each other. Such is thei? 
ftructure in the Edentata, the Ruminantia, the 
Solipeda, the Pachydermata, and the Sarco- 
phaga. The latter of thefe orders have them | 
the moft numerous. The Rodentia have very 
few. : The porcupine, for example, has only 
three or four on each fide. Some genera, as the 
bare, have irregular cells, like thofe of man. 
Thofe of the quadrumana are fimilar. 

The fuperior turbinated bone is reprefented in 
the Ruminantia, the Pachydermata, and the 
Solipeda, by one‘of the cells, which is larger, 
and in particular much longer than the others, 
and which extends to the inferior turbinated 
bone, which it covers in the manner of a roof. 
In the bog, it diminifhes towards the lower part, 
and ends in a lamina, which is joined to the os 
nafi under its external edge. This edge, there 
fore, appears to be bent inwards to cover the 
. inferior turbinated bone.’ The fuperior ;turbi- — 
natum becomes thin much higher up in the 
Sarcophaga, fo that the hollow part of the cell, 
of which we fpeak, is: not longer chan in nf 
other animals. | $0 ie. 


-¢, ie Birds, 


Dhe extuenal fide of each noftril is occupied 
by three kinds of laminæ.… The inferior turbi= 
nated bone is only a: fold connected on one part. 
to the ala of the nofe, and on the other to the 
ARR The middle or largeft lamina, the ff. 
“Vor. IT, Uc | dure. 7 
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fure of which Scarpa compares to that of a cts 


curbite, adheres by its bottom to the offeous 
part of the feptum. It folds two and a half 
times on itfelf, The fuperior lamina, which has 
fome refemblance to a bell, adheres to the fron- 
tal bone and to the os unguis. It contains two 
apartments, each of which is prolonged into a 
hollow tube. ‘Fhe moft internal tube extends 
to the orbit, and the external terminates in a 
blind cavity behind the middle lamina. Thefe 
three laminæ divide the nafal cavity into three 
paflages. They vary in their magnitude and in- 


flexions, according to the foecies: Scarpa, from. 


whom we borrow this defcription, affures us that 
the middie makes only one turn and a half in the 
Gallinz and the Pafferes, and that the fuperior 
is in the fame birds very fmall. It inereafes a 

_jittle in the pies, is more confiderable in birds 
of prey, and is ftill larger in the Anferes. Fi- 
nally, in the Gralle it alone occupies two thirds 
of the cavity, while the middle lamina is very 


flender, making only a turn and a half, and the 


inferior is only an indiftinct fold. | 

Thefe turbinata are in general cartilaginous. 
Harwood fays, they are inertia in the 
caffowary and the albatrofs. ‘To me they ap- 
pear offeous i in the bornbill and the toucan. 


D. In Reptiles. 


7 ~ Reptiles have alfo different projet (Mines 
| within 
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within their nofe; but they are produced by. 
- the folds of the internal membrane, and are not 


_ Æuftained by offeous parts. The ortoife has three 


laminæ, which divide the nafal cavity into fe. 
veral foffæ. The middle one correfponds -to 
the external aperture of the noftrils ; between 
it and the next, there is an oblique canal which 
leads to the pofterior nares. We find only fome 
tubercles in frogs and other {mall fpecies. It 


does not appear that any refearches have been - 


made refpecting thefe parts in the crocodile. 


‘EY Th Ff ifhes. 


The internal laminæ of the nares in fifhes are 
alfo entirely membranous; but they are more 
numerous and more regularly difpofed than in 
the other claffes. In the Chondropterygii, the 
rays and Parks have them placed parallel to each 
other on both fides of a large lamina, which 

extends from one end of the foffa to the other. 
Each confift of a femi-lunar fold of the pituitary 
membrane, and has other fmaller lamine fitu- 
ated on both its fides, in the fame manner as it | 
is placed witht refpect to the great middle 
lamina. 

In the other fifhes, ahsthes cartilaginous or 
offeous, the laminz proceed like radii from an 
elevated and round tubercle. They havea very 
- elegant appearance in the furgeon, where each is 
Mivisied into more flender laminæ, as the branch . 

U vu 2 of 
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of atree into fmaller ramifications. In fome ~ 
fpécies, and particularly in the carp, the middle 
tubercle is fomewhat oval, and this renders the 
difpofition of the laminæ more like that ine 
prevails in i M7 


ARTICLE V. 
Of the Pituitary Membrane. 


Turs membtfane is a continuation of the ex. 
ternal fkin ; it unites in the back of the mouth 
with that. prediction of the fame tegument, 
which; after invefting the lips and all the interior 
of the mouth, covers the œfophagus and the 
reft of the inteftines. 
It takes the name of pituitary CRAN 
all the interior of the nofe, on its feptum, its 
parietes, its laminæ, and even in its finufes. It 
is attached to the periofteum of all thefe parts 
by a compact cellular fubftance, and is itfelf 
every-where covered by the epidermis. 

In the: finufes it is‘exceedingly thin; fimilar 
to a common membrane, and its veffels can 
fcarcely be obferved; but in the reft of the nofe 
it is more thick and foft, particularly at the © 
_ inferior and pofterior part of the feptum. Its 
fubftance is pulpy or fungous. We obferve in 
it a fpongy texture, rendered lefs sa in 


. fmall - | 
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fmall Por which pipe the iefhes BE a net. 
_Ats fuperficies is of a beautiful red colour, and it 
-is only by examining it very clofely that wé per- 
ceive that colour to refult from: innumerable 
ramifications of {mall blood-veffels. We diftin- 
guifh them better, however, near their trunks, 
particularly at the pofterior part of the feptum, 
or when they are diftended by inflammation or 
injections. — | 
The furface of this membrane sw a- great 
quantity of {mall pores, from which a mucous 
_ humour perpetually exudes. It is fuppofed that 
thefe are the orifices of an equal number of mi- 
nute follicles concealed in the fubftance of. the 
membrane. Many of thefe follicles have even 
been obferved to exift in fome parts, and to 
have common éxcretory canals. They were dif- 
covered by Stenon in the nares of the fheep. 
Ruifch, and after him Haller, perceived feveral 
_to communicate with one common finus, parti- 
-»cularly towards the anterior part of the feptum. 
There have been obferved in feveral quadru- 
peds, as the coz and the Jeep, fome parallel 
white lines between them. I have feen fome of 
them-tranf{verfe or oblique on the feptum, and 
longitudinal on the inferior turbinated bones 
of the /eep. : | 
A vifcous hexane conftantly exudes from all 
parts of the pituitary membrane. In inflamma. _ 
tions produced by colds, this at firft becomes _ 
‘more abundant and fiuid, and at laft turns thick, 
(St re … yellow, 
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yellow, and difagreeable to the fmell. The fi- | 
hufes produce a more limpid fluid, which feems 
iñtended to dilute the other, 

Except the Cetacea, of which we fhall fpeak 
feparately, thé mammalia exhibit little differ- 
ence in the ftructure of the pituitary membrane. 

In birds, it is, according to Scarpa, very thin 
on the fuperior turbinatum. The veflels form 
a beautiful net-work on its furface, and a mul- 
titude of pores produce mucous matter in great 
abundance, particularly on the middle turbina- — 
tum, where the membrane is alfo more thick 
and villous. 

In reptiles it is every whéte furnithed with re- 
ticular ramifications of blackifh veffels. We 
alfo find thefe black veffels in fome fifhes, and 
particularly in the pike; but in the greater num- 
ber of fpecies they are red. We obferve be- 
_ tween them fome fmall papille, that fecrete a 
thick mucilage, which appears to be more abun- 
dant in fifhes, particularly in the rays and the 
fe ks, than in the other claffes. | 


ARTICLE VL 


Of the Nerves which are di ifir ibuted to the ve 
ternal Parts of the Nofe. | 


das nerves come from the firft and the fifth 
pairs. 
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LL. The Olfaatory Nerve. : 


We have already defcribed the origin of the 
Art pair in man, page 148; in quadrupeds, | 
page 164; in birds, page 168 ; in reptiles, page 
170 ; and in fithes, | pages 172 and 176 of this 
volume. — 

We have defcribed all the portion of the nerve 
between its origin and its entry into the nafal 
cavity, by one or feveral foramina, in Lecture X. 
Article 1.; it remains for us now to treat of its 
paflage through the cranium, and its diftribu- 
tion in the interior of the nofe. 


A. In Mammiferous Animals. 
1. The Cribriform Lamella. 

The mammalia are the only animals that have 
a cribriform lamella to the ‘ethmoid bone, and 
we muft, even in them, except the Cetacea, 
which have neither an olfactory nerve, nor holes 
for its paffage. All the other animals have only 

a fimple hole, or a fimple canal. | 
The pofition, and the concavity of the cri- 
briform lamella, have been defcribed in Lec- 
ture VIII. Article 3. § B: it now remains for — 
us to {peak of its ve its figure, and its fora- 

mina. à, 

In man it has the fos of an elongated rect. 
Uu4. angles 
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angle, and we reckon in it about 40 fimple fo 
ramina. In monkies it is proportionally much 
narrower, and its foramina are lefs numerous. 

In the other quadrupeds, the cribriform la- 
mella is fhaped like a heart, or it is oval; it is 
placed at the bottom of a foffa, which a con- 
traction, more or lefs confpicuous, feparates 
from the reft of the cranium, and is perforated 
by a great number of holes of different fizes, 
: collected in groups; thefe groups leave be- 
tween them vacant fpaces, difpofed like the 
fmall and great branches of a tree, fo that the 
whole lamella exhibits the APREARTE of very 
fine lace. 

The number and figure of thefe clufters of 
foramina are not fubjeét to conitant laws; but, , 
judging by the animals in which the fenfe of 
fmell is known to exift, that fenfation feems to 
be in proportion to the number of the holes. : 

They are large and numerous in the elephant, 
the hippopotamus, the hog, and {till more fo in the 
bind, or female flag. The Sarcophaga have them 
more numerous than all other animals. The 
hog, the Jeep, and the aut-eater have, on each 
fide of the crifta galli, a range of holes which 


Mp are larger than the others. We alfo find thefe 


holes, ‘but lefs confpicuous, in fome other fpe- 
cies. The Rodentia appear, in general, to have 
fewer holes than the other orders. The camel 
has ee lamella {mall, and the perforated {paces 

| | larger 
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Jarger than in the other Ruminantia The 
Edentata ‘have the lamella large, and furnifhed 
- with Any holes. 


2. The Olfaaor; y Nerve. 


This- nerye—whether it arife from the hemi- 
fphére,as in man, and in monkies—or whether the 
pia-mater unites it in fuch a manner to the ca-_ 
runcula mammillaris as to appear to form but 
one body with it, which takes place in the other 
quadrupeds,—always dilates, by its. extremity, 
to cover the cribriform lamella, and to pene- 
trate through it by as many filaments as that 
lamella has holes. | } 

Thefe filaments are diftributed to the part of 
the pituitary membrane which covers the an- 
‘:fratuofities and turbinata of the os ethmoides, 
and to the intermediate feptum of the nares: 
they are fo very foft that it is difficult to trace 
them. We obferve, however, fome principal 
branches fpreading over the feptum. There 
are, in particular, two in the /Acep, which are. 
very beautiful, Several authors believe that 
this nerve does not extend to the inferior tur- 
binated bones. Though we have not made 
particular refearches on this f bject, the com- 
plication of thefe bones in the animals which 
have the moft acute fenfe of {mell, would pre 
vent us fon adopting ERS fame opinion, 


\ 
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à ME Bids. 


- The-olfactory nerve in birds arifes only from 
the anterior extremity of the hemifphere, which 
has been compared to the caruncula mammil- 
laris of quadrupeds; it paffes through a canal, 
the length and diameter of which varies accorde 
ing to the fpecies, but which is not fubdivided. © 


‘On reaching the root of the nofe, the nerve di- 


vides like a hair pencil into a multitude of fi- 
brillæ, which expand in the pituitary membrane 
of the feptum, and the fuperior turbinata. 
Scarpa is of opinion that they extend no farther, 


and fuppofes that the middle and inferior tur- 


binata receive nerves only from the fifth pair, 
and are not organs of fmell. The only ufe he | 
attributes to them is that of breaking the force 
of the air, which thefe animals refpire in a 
greater quantity than others, and thus prevent- 
ing its fhock from 1 injuring the fuperior ee 
Nata. | 
_ He ftates, that his experiments on living 
birds have convinced him, that fmell is ftrongeft 
in the fpecies which have the fuperior turbinata 
and olfactory nerves the largeft. The follow- 
ing is the order in which he places birds with 
relation to the faculty of fmell, commencing. 
by. thofe in which that fenfe is moft delicate— 
the Gralle, the Palmipedes, the Accipitres, the 
Pice, the Pafferes, the Galline. 
i C. iit 
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C. In Reptiles. 


The olfactory nerve-in this clafs differs little 
from that of birds, as to its origin and its courfe; 
it differs ftill lefs in its diftribution, fince it alfo 
divides, according to Scarpa, upon the feptum, 
and the fuperior ace without PRES 
farther. . 


ad Way es Fifhes. 


When the olfactory nerve arrives behind the 
folded membrane which forms the naris, it is 
dilated to be applied to the whole of its internal 
and convex furface. Sometimes, before it ex- 
pands, it {wells into a real ganglion. This may be 
feen in the carp ; at other times, its expanfion 
takes place without any previous enlargement : 
it isthin, and may be compared to the retina, 
but we obferve more diftinctly the nervous fibres, 
of which it is compofed. In rays. and /harks 
there is a trunk under the principal fold of the 
pituitary membrane, and branches in the lateral 
folds; thefe branches produce {mail filaments, 
which penetrate into the fubftance of the mem 
brane, where they are regularly diftributed. 


IL The N erve of. the Fifth Pair. | 


In all vertebral animals, the interior of the 
nofe 
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nofe receives a ramification of the ophthalmic 
branch of the fifth pair, as we have fhewn, 
page 206 of this volume, in man; page 209, in 
the other mammalia; page 220, in birds; page 2 ha 
in reptiles ; and page 223, in fifhes. This rami- 
fication is called the za/al nerve. | 

. The /pheno-palatine ganglion :of the. fuperior 
maxillary nerve furnifhes, befides, «in man and 
the other mammalia, feveral filaments to the 
pofterior nares. See pages 210 and 211. 

The maxillary finus receives fome ramifica- 
tions from the fame branch; and the frontal | 
finus, fome from the frontal branch of the opti 
thalmic nerve. © “ < 

In birds, the firft Rony branch of the ae 
mic arifes at the place where the nerve enters 
the bill; it is flender, and extends the whole 
length of the fuperior edge of the feptum; the 
ophthalmic afterwards produces a fecond and 
larger branch, which divides into three or four 
ramifications, that extend to the middle and in- 
ferior turbinata. A third branch is diftributed 
to the external parts of the margin of the nares. 
The diftribution of the fifth pairin the nofe 
of reptiles, is not correctly known tous. 

In fifhes, the nafal. branch of the ophthalmic 
is fometimes as large as the olfactory nerve itfelf. 
As thefe two nerves proceed a confiderable way 
in a parallel fituation in carps, the genus gadus, 
the pike, &c.: forme old anatomifts (Collins 

Re: | Lave | among 
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among others) believed that thefe animals had 
two olfactory nerves on each fide: this error has 
been copied by feveral more recent writers. - 

The nafal nerve appears to us, to be princi- 
pally diftributed towards the external edges of 
ad PR membrane. | 


+ 


Aaa thi VIL. 


of the Gta PER cover the Anion of | 
the Nojir ils, and their Muftles. 


Wa have Sara BAR in page 82 of this Volume, 
the aperture of the nafal foffa, as it exifts in the 
‘fkeleton, when the foft parts have been removed. 

In the frefh ftaté that aperture is furnifhed with 
feveral cartilages; which more or lefs prolong 
the nafal cavity anteriorly, and which can en. 
parse or contract its entrance by their motions. 


‘ i 


À. Ti n Man. 


it The Cartilages. 


The intermediate feptum of the noftrils bei 
comes cartilaginous at its anterior and. inferior 
part, and is prolonged to the point of the nofe ; 
its anterior edge is reflected upon the part which . 
‘is tnt anes the offa nafi, in-two tri- 

) angular 


AT d 
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* angular lamina, which extend to the fide of the 
nofe, and increafe the planes formed by its 
proper bones, 

' The interval which remains on each fide be- 
tween thefe triangular laminæ and the feptum, 
is occupied by an oblong tranfverfe cartilage, 
reflected in two plates, between which is the 
vacant fpace that leads into each noftril ; one of 
thefe folds is placed againft the fuperior edge of - 
the feptum, the other occupies the fubftance of 
the a/a, for fuch is the name given to the infe. 
rior part of each of the fides of the nofe. The 
ala alfo contains, towards its root, one, two; or 
even three fmall irregular cartilages, which are 
fometimes membranous: all thefe parts arecon- 
nected by a fat cellular fubftance, and covered 
by the fkin, 


Il. The Mufcles. — 

Several mufcles act on thefe cartilages, and 
contribute, with the two lips, to give to the 
-human countenance thofe various expreffons 
which characterize it: | 


1. The Pyramidalis Naf. 


This mufcle is a production of the occipito- 
frontalis, which defcends between the cye- 
brows, and covers the fides of the nofe; it à 
terminated by an aponeurofis, which is common 

to it with phe mufcle we have next to notice. 


2. The 
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2. The Tranfverfalis, or Comprefor Naris, 

Arifes below the internal angle of the orbit, 
and extends along the fide of the nofe, to unite 
with its epee on the back of that part. 


3. The Levator Labii Superioris Alaque Naf. 


This mufcle defcends from the internal angle 
of the orbit towards the lip, and, in pafling, 


furnithes feveral fibres to the ala of the nofe. 


4, The Deprefir Ala Naf 
Comes from the part of the maxillary bone 
which contains the dentes incifores, and extends 
direGly ne to the inferior edge ef the alæ 
nafi. 


5. The Ni afdlia, | 
This mufcle has its origin in the inferior part 


of the feptum, and proceeds downward and la- 


terally, to be enr with the orbicularis of 
the lips. 
- The action of each of chef Flo à may be 


ide sh comprehended. 


B. In other Mammiferous Vale 


The bce of the nofe and their mufcles 
vary confiderably in the mammalia, as well as 
the greater number of other external parts. 

The cartilages of the nofe of monkies do not 
differ from thofe of man, but in their extreme ~ 

fmallnefs ; 
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fmallnefs ; they appear to have no mufcles, ex 
_ cept an expanfion of longitudinal fibres, which _ 
uniformly covers the whole face, and which 
feems to be a continuation of the Panniculus 
Carnofus ; this at leaft we have obferved to be 
the cafe in the macaques» | 

In the Sarcophaga, in which the nofe is not 
prolonged beyond the mouth, as, for example, | 
the dog, the cartilages are alfo fimilar to thofe 
of man. The cartilage of the feptum produces. 
two alæ which prolong the bones of the nofe, 
and the edges of the noftrils are furnifhed with 
two inflected cartilages: there are no diftin&. 

mufcles, except the levator communis ale nafi, las 
bique fuperioris, which covers the whole cheek, 
almoft in the fame manner as the expanfion we 
have defcribed in the monkey ; and the depreffor 
ale nafi, which is very fmall. 

In the Sarcophaga, which: have projecting 
and moveable fnouts, as the dears, and particu= 
larly the coatis and the weles, the cartilages form 
a complete tube, which is articulated to the 
offeous nares, 

In the dear, the ‘cartilaginous feptum : is re 
flected inferiorly, as well as fuperiorly ; the fu- , 
perior ale bend downwards, the inferior up. 
wards; they meet on the fides, where they. are 
united by cellular fubftances, and complete the | 
external parietes of each noftril. The edge. of... 
each ala continues afterwards to bend inward, — 


and forms a kind of çonçhés which makes an 
_ addition 
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addition To the inferior os turbinatum, and 
which is covered, like it, by a ile of 
‘the pituitary membrane. 

This cartilaginous tube is moveable, in every 
direction, on the end of the offeous fnout: its 
‘mufcles are particularly remarkable in the mole; 
there are four on each fide, all attached above 
the ear, and extending between the temporal 
and the maffeter mufcles ; they terminate by an 
‘equal number of tendotis, which are placed 
round the nafal tube, like ropes round a maft: 
the moft deep-feated of thefe mufcles produces 
the fuperior tendon, which unites with its cor 
refpondent, and a large aponeurofis, which 
‘covers all thé upper part of the nofe. The two 
next mufclés proceed to the fide of the nofe, 
the one a little higher, the other a little lower : 
the fourth, which iss the moft external, unites — 
with thé correfponding mufcle under the nofe, - 
as the firft does above it; thefe tendons are in- 
ferted into the fungous plate which terminates 
the fnout, and cover the extremity of the car- 
tilages : a fmall mufcle alfo arifes from the al 
veolar edge of the inter-maxillary bone, and 
dépreffes the fnout, . The end of the feptum i is 
offified: | | 

The fnout of the ne is, in a droit meafure, 
fimilar to that of the mole; its cartilages are 
only proportionally fhorter ; their extremity is 
alfo offified on the end of the feptum : this ani- 
mal has likewife four mufcles to the nofe, but 

nen, LÉ KR RS they. 


ay 
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‘they are fhorter, and differently fituated ; the 
fuperior arifes from the os lachrymale before 
the eye; its tendon extends to the fnout, but | 
-does not come near énough to the correfpondent | 
mufcles to unite with it: two other mufcles 
are fituated under the preceding; they arife 
from the os maxillare before the zygoma, and 
partly unite, but their tendons proceed fepa- 
rately, the one to the fide, the other towards the 
lower part of the fnout: the fourth, which is 
very fmall, proceeds obliquely from the nafal 
bone, towards the infértion of the preceding 
mufcle, and paffes under the tendons of Nad two 
firft. 

The fnout and its prb ul molle are 
enveloped in the hog, as in the mole, by annular 
fibres, which are a continuation of the orbicu- 
laris of the lips. : 

In the Solipeda and the Ruminantia, which 


have the offeous nares very open, directed ob- 


liquely upward, and formed by a large notch 
-on each fide of the point of the proper bones 
of the nofe; a great portion of the foft part of - 
the nares is membranous, and, in particular, _ 
bears the name of wofris; the edge of their 
aperture only enclofes a cartilage in the hor/e: 
this cartilage, called /emi-lunar by Hippoto- 
_mifls, is analogous to the inferior cartilage of 
man, and is alfo formed of two branches ; one 
almoft parallel to the feptum, which is leng and 
| narrow. ; the other, whieh is fituated in the ex- 
ternal 
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ternal ala of the. pole is fhort, and: almoft of a 
fquare form: all the reft of the external ala is 
only a fold of the fkin, which forms at firft a 
‘blind cavity, the convexity of which is vifible 
externally, and which is named the fal/e #aris. 
A long and narrow fiffure of the internal parietes 
_ Jeads into the true maris: a principal mufcle 
. dilates the falfe naris. It is the pyramidalis of 
Hippotomifts, and arifes from the maxillary 
bone, near the origin of the zygomatic arch, by 
a narrow tendon; its flefhy part dilates, and is 
loft on the convexity of the falfe naris, and in 
the orbicularis labiorum: another mufcle placed 
‘above the former, and arifing from the os 
maxillare, near the notch of the offeous nares, pe- 
netrates into the fold fituated between the bone 
and the falfe naris, and ts inferted into a carti- 
laginous production of the inferior os turbina- 
tum. , 5 ok Mo en | 
. The femi-lunar cartilage is approximated to 
the feptum, and the noftril is dilated by a mufcle 
common to both narès, which is. named tranf- 
verfalis by Bourgelot ; its fibres are parallel to 
the orbicularis of the lips, from which no fe- 
paration diftinguifhes them. Superiorly there 
are fome fibres which arife from the nafal bone, 
and are inferted on the fuperior convexity of 
the falfe naris ; they form the be FRE of 
Bourgelot. - 4 ; | 
_ The mufculus maxélies of the Gave author 
_-arifes from all the anterior part of the forehead, 
X x2 proceeds | 
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proceeds obliquely to one fide, and PA A à 
and is bifurcated; the external branch paffes 
over the pyramidalis, and extends to the com- 
miffure of the lips; the internal paffes under the 
pyramidalis, and intermixes with it, to be in- 
ferted in the external convexity of .the falfe 
naris. Finally, the /evator labii fuperioris may 
alfo be confidered as a mufcle of the noftril, on 
-which it acts powerfully ; it is a long mufcle, 
which arifes from the lachrymal bone; it pro- 
duces a ftrong tendon, which unites with that 
of the correfpondent mufcle on the extremity 
of the offa nafi, and forms with it an aponeu- 
tofs, which is inferted into the fuperior lip. 

The mufcles of the nofe of the Ruminantia 
are much lefs complicated; their cartilages con- 
fift only of a duplicature of the feptum, which 
is continued into the external ala of the nofe by. 
2 pointed and arched produétion : the noftrils 
are not fo far feparate, and are directed more 
forward than in the horfe. 
_. There are two mufcles on ratty fide, sa ter 
arife from’the inferior part of the os maxillare, 
above the anterior molares ; the fuperior divides 
into two tendons, one of which proceeds to the 
fuperior edge, and the other to the pofterior 
angle of the noftril; the inferior divides into 
three other portions, which all go to its inferior 
edge : there is alfo a AcHEsHQS it is fi uated 
anteriorly. i 

We fhall terminate this Neleription: of Bip car- 

tilages 
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tilages of the nofe, and their mufcles, in mam: 


ore by that of the probofcis of the elephant. 


The following defcription is the fubftance of 
that which was given by the Academicians of 


© Paris: 


: The Sroborets of the elephant i is a very elon- | 


gite cone, broadeft at the root. Its’ interior 
is hollow, and divided into a double tube, co- 


vered with a ftrong tendinous membrane, and 
perforated by a number of {mall holes; which 
are the orifices of an equal number of mucous 
cryptz, and from which a liquid flows in great 


abundance. Thefe tubes afcend to the offeous 


nares; but a little before they arrive there, they 
are twice inflected, and their communication 
with the nares is clofed by a cartilaginous and 
elaftic valve, which the animal can open at plea- 
fure, and which falls down by its own elafticity 
when the mufcles ceafe to act upon it. | 

- All the interval between the membranous 
tubes which are in the axis of the probofcis, and 
the external fkin, is occupied by a very thick 
flefhy layer, compofed of two kinds of fibres. 


‘Thofe of the firft kind extend from the mem- 


brane of the tubes, to a tendinous membrane 
fituated under the external fkin, in fuch a man. 
ner that they appear tranfverfe upon a longi- 
tudinal fection of the probofcis, and that in a 
tranfverfe fection they reprefent the radii of a 


circle. They approximate the external fkin and 
| the membrane of the tubes, and, by comprefling 


AE gy | the 
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the intermediate layer, produce the elongation 
of the probofcis, without narrowing the tubes, in 
the manner of annular fibres; a mode of action 
which is very rémarkablé. The other fibres of 
the probofcis are longitudinal : they form a 
number of fhort and arched fafciculi ; the two 
extremities of.which are attached to the mem- 
brane of the tubes, and the middle or convexity 
of which adhères to the external membrane. 
There are fome of thefe fafciculi all along and 
around the probofcis. The effect they produce — 
is to fhorten it wholly, or in LE ale à Fi 

as the animal pleafes. — ty 

- It will be eafily conceived, that bte al 

| db and contractions, oneither fide, enable 
the elephant to give to his probofcis any ima- 
ginable flexure; but that which is moft difficult 
of explanation, is the manner in which he con-. 
veys to his mouth the water which he has taken 
into his:trunk.. As there are no annularfibres, 
he cannot comprefs the tubes, and he has no 
other means of impelling it forward but by re- 
fpiration ; but how can this be done at the mo- 
ment of fwallowing ? Perhaps the end of the 
probofcis is penneyed Berane the eperae of the 
ylarynx. 

We have diffected only the fœtus of an pele 
phant, which has however enabled us to add 
fome facts to the preceding defcription. All 
the fmall longitudinal fafciculi belong to four 
large mufcles, which are almoft confounded in - 
| | the 
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the probofcis, but are fufficiently diftin@ at 
their fuperior attachment. The two anterior 
. are connected, by the whole of their breadth, to 
the frontal bone above the offa nafi; the two 
lateral adhere to the maxillary bones, under and 
before the eye. The pofterior, or inferior fur- 
face of the probofcis, is furnifhed with fibres 
which feem to be continued with thofe of the 
~ orbicularis of the lips. They are.directed from 
above downward, and from within outward; fo 
that thofe on one fide form a figure like an A, 
with thofe of the other.’ : 

All thefe mufcles are fupplied by a very large~ 
branch of the fub-orbitar nerve, which pene- 
trates, on each fide, between the lateral and in- 
ferior mufcles, and ramifies through the whole 
probofcis. 

The probofcis of the Lapir, which. we have 
_alfo diffected in a fœtus, refembles in fome re- 
{pects that of the elephant, though it is much 
fhorter. It is alfo compofed of two meme 
_branous tubes, furnifhed witha number of mu- 
cous lacunæ, and enclofed in a flefhy mafs en- 
_ veloped by the fkin. The longitudinal fibres 
are divided only into two fafciculi, which arife 
below the eye. The tranfverfe fibres extend, de 
in the elephant, from the membrane of the 


aft tubes, to that which is under the fkin ; but the 


tapir has, befides, a mufcle fimilar to the lem 

vator labii fuperioris of the horfe. Jt arifes in 

the fame manner from the parts adjacent to the? 
X x 4 | eye, 
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eye, and unites in a common tendon with its: 
correfpondent mufcle above the noftrils. The 
occipito- frontalis alfo furnifhes a tendon which 


is inferted at the bale of the probofcis, and ele-. 
| Vates It, ion ea 


C) In. Birds. 


The external nares Be birds have neither 
moveable cartilages nor mufcles. Their aper- 
ture is merely contracted by productions more. 
or lefs confiderable, of thefkin which covers | 
the bill. The forms and pofitions of that aper-_ 
ture have been defcribed by naturalifts. It is 
fituated laterally i in the greater number of birds.. 
Some have it at, or even on, the bafe of the bill. 
The foucans afford an example of the latter cafe. 
It is’fometimes broad, fometimes narrow. :In 
the herons, for example, itis a fiflure into which 
a pin could with difficulty penetrate, In the 
fea-fwallows, the two nares correfpond to-an 
aperture of the feptum, fo that we can fee 
through them acrofs the bill. The Gallinæ. 
have che nares partly covered by a flefhy plate. 
The ravens have them clofed by a fafciculus of. 
fiff feathers directed ore &c. 


an D. In Reptiles, NE a Ail ets 

“The one nares of reptiles are ufually fur: 
nifhed with only fome flefhy ftrata, which di- 
Jate or contract their entrance. This is ob- 


fervable 
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| AL : in the greater number of lizards, which 
differ from each. other only as to the pofition of. 
their external nares. They are clofeft to each 
other, in the. ¢rocediles.. The tupinambis, the: 
feellions, and the camelions, have them more re- 
moved, and fituated more laterally. In the /2- 
Jamanders they are exceedingly fmall. In frogs, 


we obferve a fmall tube, the motion of whichis — 


very apparent, becaufe it is extremely ufeful in 
refpiration, as will hereafter be fhewn. The 
tortoifes have alfo two very {mall approximated 
_ noftrils. In the matamata, and one or two other 

_fpecies, they are fituated at the end of a fhort 
cartilaginous probofcis. 

Serpents have fmall lateral nares, which are 
capable of only a flight extenfion. The ratt/le- 
fnake has below and behind each naris a blind 
hole, pretty deep, the ufe of which is not known, 


but it gives the animal the so dena of having © 
four noftrils. 


» 


E. In Pin 


In fifhes the entry of the foffa, which fosins 
each naris, is narrower than the fofla itfelf. 
The membrane which furrounds ity 28, I a 


number of offeous fifhes, and particularly in the © 


carp, capable of forming a fhort tube, at the 
will of the animal; but when the fifh is drawn. 
from the water, this tube difappears. | 
The greater number of offeous fifhes have the 
natal aperture divided into two parts by a mem. 
| branous 


/ 
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branous bar, and this gives them the appear- 
ancé of having four nares. The two holes où 
each fide are fometimes equal and fometimes 
unequal. They are infinitely various in fize and 
in pofition, but thefe external differences have 
been deferibed by Ichthyologifts. 

_ In the Chondropteryeti, the nares communi- 
cate by 4 groove with the angles of the mouth. 
A part'of their aperture is commonly covered 
by a lobe of the fkin, and the mufcular fibres — 
which opén them, aré attached to the bones of 
the jaws. They appear to bé contracted by a 
fphincter. It is difficult to obferve either di- 
Sancti 5 Pe A A 
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"Tue nares of the ares merit a re de- 
fcription, on acceunt of their. great difference 
from thofe of the other Mammalia. Be 

> The Cetacea can refpire only in air; but they 
catinot receive it by the mouth, which is more 
cor lefs funk im the water, and ‘could not have 
taken it in by the nares, if their aperture had _ 
been fituated at the end of the muzzle; for this . 
reafon their noftrils open on the fummit of the 
head, which thefe animals can eafily elevate 
BHO: | | | above 


/ 
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above the furface of the water. They form, 
therefore, their only means of refpiration. They 
_ ferve befides to difcharge the water, which they 
would be obliged to fwallow every time that 
they open their mouth, if they had not the 
means of ejecting it through their nares, by a 
mechanifm which we fhall prefently defcribe. 
The common pituitary membrane would 
doubtlefs have been irritated by this conftant — 
_ and violent paflage of falt water, as we may 
eafily conceive, from the difagreeable : fenfation 
_ we feel when a few drops of the liquor we drink 
enters our nofe. On this account the nares of 
_ the Cetacea are lined by a thin dry fkin, which 
has neither cryptæ nor mucous follicles, and 
which does not appear fitted to exercife the 
fenfe of fmell. There are no finufes in the fur- 
rounding bones, nor any internal projecting la- 
minz. The os ethmoides is not even perforated 
by any hole, which indeed is not neceffary, as 
the olfactory nerve: does not exift. (See pages 
165 and 199.) : It is not, however, certain that 
thefe animals have no fmell ; but if that fenfe 
exift, it muft refide in a at we are rege to 
déferibes ni" ay 
:: We have fhewn in age 503, hide the Eufta-. 
_ chian tube afcends towards the nares. The part 
of this canal which is next the ear, has, Beats | 
internal furface, a pretty large hole, which leads 
‘into a large vacant fpace fituared deeply be~ 
tween the ear, the eye, and the cranium, main- 
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tained by a very compact cellular fubftance, and 
prolonged in different membranous finufes which 
are attached to the bones. This fac, and thefe fi- 
-bufes, are lined internally by a blackifh; mucous, 
and very tender membrane. It communicates 
with the frontal finufes, by a canal which afcends 
before the orbit. Thofe finufes have no imme 
diate communication with the nares, properly 
fo called.. We find in this fac, as well as in the 
nares,. ner ves. proceeding. only from the fifth 
pair. Hunter ftates, that he had-obferved fome- 
thing fimilar in two fpecies of whale, but he did 
not fuppofe that the organ of fmell: was to be 
feen in the dolphin and the porpoi/e, from: which 
we have taken this defcription. | 

The following is the mechanifm by hic the 
Cetacea eject the water in thofe fpouts by which: 
they are recognifed from a diftance at fea, and 
which have procured to feveral fpecies the name ~ 
of blowers. | 

If we trace the cafapheghs upw ards, we find 
that, when oppofite to the larynx, it feems to 
_ divide into two conduits, one of which is con. 
tinued into the mouth, and the other afcends 
into the nofe. The latter is furrounded with 
glands and -flefhy fibres, which form feveral — 
mufcles; fome, which are longitudinal, are 
attached to the margin of the pofterior orifice, 
of the offeous nares, and defcend along that‘con- 
~ duit to the pharynx and to its fides: the others 
are annular, and feem to be a continuation of the 

| proper 
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proper mufcle of the pharynx. As the larynx 
rifes in this conduit in the manner of an obelifk 
or pyramid, its annular fibres may clofe it by 
their contractions. | 
All this part is provided mit mucous folli- 
cles, which pour out their liquor by very con- . 
fpicuous foramina. When arrived at the vo- 
mer, the internal membrane/of the conduit, 
which becomes that of the offeous nares, ac- 
quires the even and dry texture which we have 
already defcribed. The two offeous nares are 
clofed at their fuperior or external orifice, by a 
flefhy valve in the form of two femi-circles. 
This valve is attached to the anterior edge of 
the orifice, and clofes it by the means of a very 
{trong mufcle fituated upon the intermaxillary 
bones. In order to open it, an extraneous force — 
mutt be applied from below. : When this valve 
is clofed, it intercepts all communication be- 
tween the nares and the cavities fituated above 
7 F | 

Thefe dieu are two large membranous 
facs, formed by a black and: mucous’ fkin; 
they are full of rugæ when empty, but when 
full aflume an oval form. In the porpoise, 
each is of the fize of a drinking-glafs. Thefe 
two facs are fituated under the fkin, before the 
nares. . They are both ‘continued into an inter- 
mediate cavity placed upon the nares, which 
opens externally by a narrow fiflure, in the form 
ofanarch. Some very ftrong flefhy fibres form 
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an expanfion which covers all the upper part 
of this apparatus. They arife in radii from the 
circumference of the cranium, and unite upon 
two facs, which they appear sia saa of com- 
prefiing very powerfully. 

Let us now fuppofe, that one of the Cetacea 
contains in its mouth a quantity of water which 

it wifhes to eje&: the animal moves the 
tongue and the jaws, as in the action of fwallow- 
ing, and clofing the pharynx, forces the fluid 
to afcend in the conduit and the nares, where 
its motion is fo much accelerated by the annu- 
lar fibres, that the valve is raifed, and the two 
facs above it diftended. When the water is in 
the facs, it may remain there until the animal is 
inclined to eject it. For this purpofe, the valve 
is clofed, to prevent the water from defcending 
. into the nares, and the facs are ftrongly com- 

preffed by the mufcular expanfions which cover — 
them, The fluid is then thrown out through 
the narrow crefcent-fhaped aperture, and rifes 
to a height correfponding t to the force of the 
preffbre #5: 

It is faid that whales ed water to the height 
ef 40 feet. 
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Anriete IX. 


of the ovine of Smell in Animals that have ne 
* Ve er FETE. 


A do not énd the siete ad fo called, 

nor even any organ which appears evidently ap- 
propriated to fmell in invertebral animals, and 
yet almoft allof them afford very ftriking proofs: 
that they poffefs this fenfe. 

_Infe@s difcover their food ata dbihce But- 
terflies feek their females, even when inclofed — 
in boxes, and as they are liable to be deceived | 
by refemblances of odour, it is evident that 
thefe infects are guided in many circumftances 
by the fenfe of fmell. Thus the fe/b-fly (mufca 
_vomitoria) lays its eggs on plants that have a. | 

fœtid fmell, imagining that it places them on 
“corrupted flefh, and the larvæ which are thus 

produced perifli for want of their neceflary food. 
». As the organ of fmell, in all animals which 
refpire air, is fituated at the entrance of the.or- 
gans of refpiration, the moft probable conjec- 
ture that has been propofed refpecting its feat 
_ in infects, is that of Bafter, fince revived by ~ 
feveral naturalifts, who placed it in the mouths 
of the trachez or. air tubes. In addition to the 
reafons hitherto ftated in fupport of this opi- 
nion, we may obferve, that the internal mem. 
brane of the trachea appears very well calcu- | 
| Jated 
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lated to perform this bition being foft and 
moiftened, and that the infeéts in which the 
tracheæ Entre. and form numerous or confi- 
. derable veficles, are thofe which feem to pof… 

- fefs the moft perfect fenfe of fmell. Such are 
all the /carabæi, the fies, the bees, &c. 

The antennæ, which other anatomifis have 
fuppofed to be the feat of fmell in infeéts, do 
not appear to us to poffefs any of the conditions 
Fequifite for that organ. F | 

The mollufca, which refpire air, may bit 
poffefs the fenfation of fmell at the entrance of _ 
their pulmonary veffels ; but it is not necelfary 
to fearch for a pare AE organ of this fenfe in. 
them, as their whole fkin appears to refemble a 
pituitary membrane. It is every where foft, | 
fungous, and is always moiftened by a great 
quantity of mucous matter. Finally, it is fup- 
plied with numerous nerves, which animate 
every point of its furface, | 

The worms and foft zoophites, and all the 
polyps, are probably in the fame fituation. It 
cannot be doubted but that thefe animals enjoy 
the fenfe of fmell. It is chiefly by it that they 
difcover their food, particularly the fpecies that 
have no eyes. Ariftotle remarked, that certain, 
herbs, which have a ftrong odour, were av oided 
se ‘pei and the oéfopus. 
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Or THE OrGANS oF TASTE. 


VARPIOES J. 
“of the DeRmaHe®, of T afte. 


arbre pret fo fully of the four shat te 
Senfes, little remains to be faid refpecting that 
of Tafte, which is the leaft removed from the. 
ordinary fenfe of Touch. | | 

The organs of thefe two fenfes are, indeed; fh 
much alike, that they may ferve. for the mutual 
explanation of each other. Recourfe may be . 
had to the organ of Tafte, in order to obtain an 
idea of parts which are not fufficiently deve- 
loped for our obfervation in that of Touch. 


The organ of Tafte is particularly cha~ — 


racterized by its fpongy texture, which enables 
it to imbibe liquids. The tongue can only . 
tafte fubftances which are liquid, or are fufcep- _ 
tible of fluidity when diflolved in the faliva. 
Infoluble bodies are taftelefs. The moft fapid 
even make no impreffion on the tongue, when it 
is dry in confequence of ficknefs, or when the 

Vou Ir. Y y faliva, 
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faliva, confumed by previous maftication, has 
not had time to be renewed... 

Nature has provided plentifully . sprint this 
want, by a conftant moifture. 

In all animals which do not live in water, 
numerous glands pour an abundance of fluids ~ 
into the mouth, as we fhall fee when we treat 
of Maftication. ‘The total abfence of faliva, 
and perfect drynefs of the tongue, ‘is one of the 
moft painful fenfations that can be experienced. 

The tafle of bodies feems to be greater in 
proportion as they are more foluble: falts pof- 
. fefs it in the higheft degree; but it will be eafily © 
conceived, that it is impoffible to account for 
the different kinds of favours attached to each 
body, and that the explications, founded on the 
figures attributed to their elementary particles, 
cannot now be admitted. The change which 
takes place on the nerve, is doubtlefs the effec 
of: the reciprocal action exercifed between the 
principle of each tafte, and the nervous fluid ; 
but the nature of that action is ftill unknown 
to us, and of its connection with the image 
which refults from it, we muft neceflarily be 

always ignorant. | 
‘The fenfe of ‘tafte in any animal is more per- 
fect—ift, in proportiom as the nerves, which 
proceed to the tongue, are more confiderable : 
od, as the teguments of that part are more 
capable of being penetrated by fapid fubftances: 
3d, as the tongue itfelf is more flexible, and 

8 | can 
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can be applied to a greater fuperficies, and em- 
brace more clofely the fubftance oe the ani- 
mal wifhes to tafte. | 

In the following Articles we fhall confider the 
Organs of this Senfe, under thefe three points 


‘ of view. 


; ARTICLE Lets 


Of the Sub Rance of the Tongue, of its-For fé 
at dnd of its Mobility. 


Tue tongue is at the famé time an organ of 
tafte, of deglutition, and of fpeech; but as the 
parts which ferve to move it, contribute more 
to the two laft functions than to the firft, we 
fhall not notice them at prefent. In the Article 
on Deglutition, we fhall defcribe the os hyoides, 
its ligaments, and_its mufcles, as well as the 
mufcles of the tongue, and the motions of 
which that organ is fufceptible. We fhall, in 
this place, only explain the nature of its fub- 
ftance, and the degree of its general mobility, in 
fo far as it poffeffes an mypneace on the perfec- 
tion of tafte. 

In all mammiferous animals without excep- 
tion, the tongue is flefhy and flexible in all its 
parts, attached by its root only to the os hyoides, 

Ya and 
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and by a portion of its bafe to the lower jaw; it 
differs only as to the length and extenfibility of 
its free part or point. The extremes in this re- 
{pect-are the awt-eater, which can elongate the 
tongue exceedingly, and the Cetacea, which 
have it attached by almoft the whole of its in- 
ferior furface. | 

The other fpecies prefent no material differ- 
ence from man, with regard: to thefe circum-, 
ftances. 

In. dirds, the tongue is always rappaeted by a 


bone, which paffes through its axis, and is ar- 


ticulated to the os hyoides; it is confequently 
very little flexible: the point only of the bone, 
which becomes in a degree cartilaginous, is ca- 
pable of flexion. The fhape of this bone corre- 
{ponds to the external figure of the tongue, being 
covered only by fome mufcles, and by the te- 
guments which are thin. In the wood-peckers, 
and the wry-necks, it is confiderably fhorter than 
the fkin of the tongue. When their tongue is 
elongated, therefore, the os hyoides, and its 
cornua, extend forward, and penetrate into this 
furplus of the fkin, which is thereby extended, 
and the tongue Soka ee as we fhall pré 
hereafter. 

Reptiles vary greatly: with dee eu to the 
tongue, as well as in many other circumftances. 
The tongue of toads and frogs is entirely flefhy, 
attached to the lower jaw, and, in a ftate of re- 


pofe, inflected in the mouth. ai 
In 
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In falamanders, it is attached as far as the 
point, which is not moveable, and the whole 
tongue is only free on its lateral parts. Crocodiles 
have it attached as clofe to the edgesas its point, 
and authors long fuppofed that this animal had 
no tongue. It is En flefhy in both thefe 
genera. 

The. fellions and the iguanas (oe a flethy 
tongue, which poffeffes nearly the fame mobility 
as that of the mammalia. The /cinks and geckos 
differ only in having the tongue notched at the 
extremity, and in that refpect it refembles the 
tongue of flow-worms, to which, in general, the 
Jcinks are very much allied. _, : 

In common lizards, the tupinambis, or monitor, 
&c. the tongue is fingularly extenfile ; it ter- 
minates in two long flexible points, though 
femi-cartilaginous; it completely refembles that 
of ferpents, if we except the ow-worms and the 
amphifbena, which cannot elongate their tongue, 
but which have it flat, and poly: forked at the . 
extremity. 

The camelion has'a ct hndent tongue, which 
. may be confiderably elongated’ by a mechanifm 
analogous to that which takes place in wood- 
peckers. 

In fome fires, .as pr Chondropterygii, thee 
is no tongue at all ; the lower, part of the gullet 
is {mooth, and has no elevation. | 

In other fifhes, as the greater number of hod 
that have Sree branchie, the tongue is formed 

+03 only 


694 Leer. XV. SIL Or Taste. 


only by the protuberance of the middle bone, 
to which thofe that fupport the branchiæ are . 
articulated; that bone has no mufcles, except 
thofe which elevate or deprefs it in deglutition 
and refpiration; none of its parts are ‘capable 
of fiexion; it is covered only by a more or lefs 
thick fkin, and is frequently furnifhed with 
teeth, which are either fharp, or in the manner 
of a pavement, and which render the furface 
almoft infenfible. 

The /yrer refembles, in this refpedt, the aie 
that have free branchiæ: ° 

The /epiæ, the /nails, and the greater paie of 


the pafleropodous mollufca, have a cartilaginous _ 


tongue, the very fingular ftru&ure of which we 
fhall explain hereafter; it has no motions, ex= 
cept fuch as are connected with deglutition ; its © 
anterior part is fixed below the mouth, and it 


‘is incapable of embracing fapid bodies. 


The acephalous mollufca do not appear to have 
any tongue; perhaps they exercife the fenfe of 
tafte by thofe tentacula, fo fimilar to papille, 
with which their cloaks are furnifhed, at the 
parts where the water, which is the vehicle of. 
their aliments, enters. | f 

There is no tongue, properly Hi in 
worms, though fome have given that name to 
the probofcis of the thalaffema, the echinorbincus, 
&c. The zoophites have alfo no tongue; but 
the tentacula, which furround their mouth, are 
frequently fo fine, and of fo delicate a fubftance, 

as 
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as to be very well calculated for the feat of tafte, 


 Befides, why may not the whole fkin of the 


polype be fufficiently fenfible to difcern faline 
fubftances diffolved in water, fince it is ca- 
pable of fecling the light which pales through 
it? 
The numerous clafs ue bas prefents great 
varieties with regard to the organs of tafte. ° 
The coleoptera, and the oriboptera, have the 


part which has been named, perhaps without 


\ 


much analogy, the inferior lip horny at its bafe, 
and terminated at its point by a membranous 


_ expanfion, which is, in particular, named the 


tongue: the form of this tongue is infinitely _ 
various in the different genera, as may: be feen | 
by confulting the works of late Entomologifts. 
The pharynx opens at the bafe of the tongue. 
The bymenoptera, and. fome meuroptera, have 


the tongue fituated at the fame place; but it is 


concave, and perforated for the pharynx infe- 
riorly, and is frequently prolonged into a pro- 
bofcis, which fometimes furpafles the length of - 
the whole Body; this probofcis alfo preferves 
the name of tongue; it is membranous, but we 
obferve that its fubftance is foft and fungous, 


_and that it is very well fitted for receiving the 


impreffions of tafte. Accordingly we remark 
that the infects, in which it is moft developed, 
are the moft diftinguifhed for the choice of their 
aliments. The dees afford an example of the 
truth of this obfervation. TAN UE. TE 
Rk 4. | | All 


~ 
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All the diptera with a flefhy probofcis, as the 


flies, the tabanus, &c. feem alfo to have an ex- 


cellent organ of tafte: the two lips of their 
probofcis, independent of their foft fubftance, 
‘and the delicacy of their teguments, have the 
faculty of embracing’ feveral points of fapid 
bodies. 

The lepidoptera, or buiterflies, haw a tubular 


tongue; it confiits of two pieces, exactly joined, 


and very often of a confiderable length, and 
may be capable of diftinguifhing very accurately 
the nature of the liquor it fucks up, if the whole 
of the.canal be fénfible to that fort of impref- 
fion. ‘The fame obfervation may be applied to 
the fucker of the rygota, or bemipiera, and that 
of the diptera, which have not a-flefhy tongue, 
as the afilus, the fomaxys, the culex, &c. We 
cannot, however, judge of the perfection of 
each of thefe inftruments, merely by their pro- 
portional extent. It would be neceflary to take 
into the account the degree of their particular 
fenfibility, which cannot be eftimated i in arene 
fo minute. 

» The. cirri, the palpi, or AA ES are fila- 


/ ments more frequently articulated, and attached - 


to certain parts of the mouths of infe&s, and 
which thefe animals conftantly move, for the 
purpofe of touching their food while they eat. 
Some authors have fuppofed them to be appro- 
| priated to the fenfe of tafte, fome to that of 
fmell, and, inal others. believe them to be 

fimple 


\ 
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fimple organs of touch: different as thefe opi- 
. nions may be, it is not impoflible that thefe 
, Organs may not perform at once two or feveral 
functions. It is obvious, however, that this is 
_.afubject upon, which we never can arrive at 
certainty. We fhall defcribe thefe Palpi along 
with the reft of the oreans of Manducation in 
ee 


i" | ARTICLE III. 


Of the Teguments of the Tongue. 
A. In Man. 


‘Tue mufcles which form the internal fabric ‘of 
_ the tongue, are furrounded by a confiderable 
quantity of cellular fubftance, and covered. by 
a thick membrane, which is the.continuation of — 
that which lines the interior of the mouth, and 
confequently of the external fkin of the body. 

_ The particular characters of this membrane 
on the tongue, are the thicknefs and foftnefs of 
the part analogous to the epidermis, but, above 
all, the extraordinary development of the pa- 
pillæ, which, though effentially of the fame 
nature as thofe of the external fkin, are much 
larger, more clofe, and afford a more complete 
view of their intimate ftructures | 
All 
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_ All the fuperior furface of the tongue, from 
the point to nearly its root, is covered with pa- 
pillæ, called, on account of their figure, co- 
nical ; they are clofe, like the briftles of a brufh; 


on the middle of the tongue, and towards its 


point, they are fharp and elevated, and their 
extremity is divided into feveral filaments ; to- 
wards the fides they become gradually fhorter, 


_ and are reduced to fimple blunt tubercles. 


Among thefe papillæ others are diftributed, 
which are larger, but much lefs numerous ; thefe 
are called fuugiform papillæ ; they are placed on 
a {mall pedicle, and terminate in a large round 
head ; there are more of them towards the end 
of the tongue, than in any other part. | 

Laftly, towards the bafe of the tongue there 
are about ten femi-fpherical tubercles, each 


furrounded with a circular fold or burr, and on 


that account called papille in a calyx, or incupped 
papille ; they are difpofed in two lines, which 
reprefent a V with the point turned towards the 
throat. 

The fpace fituated tiehwack the- point of this 
V and the epiglottis, has no papillæ, but the 
membrane is rendered unequal by glands which - 
are below it; and we obferve that the greater 
part of its eminences are perforated by holes, 


through which fluids, prepared by thefe glands, 


pafs into the mouth ; the inferior furface of the | 
tongue has alfo no papilla, and its fkin does 
not differ from that of the reft of the mouth. , 

4 Cee Ene 
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The part analogous to the rete mucofum is fo 
thin on the human-tongue, that we can fcarcely 
recognize its exiftence; but it is very thick on 
that of quadrupeds, where the papillæ, which 
pafs through it, render it PA Rs reticular. 


B. In other Mammifer ous Animals 


The tongus of the other vance prefents 
the fame kind of papille as that of man: the 
_ difference confifts merely in the form of the co- 
. nical papillae, and of the fubftance with which 
_ they are fometimes armed, in the fize and-abun- 
_ dance of the fungiform papilla, in the number 
of the incupped papilla, and the figure which 

_ their arrangement reprefents. | 
In the genons, we obferve no difference from ~ 
the human tongue, except that the papillæ with 
a calyx are lefs numerous. The Chinefe. moukey 


has feven difpofed in this manner fe The 


à macague has four fituated thus Piste the CyHO— 
cepbalus and the mandrill have only ue which 
are ranged triangularly *.:. We alfo find only 
three in the /apajous, which are farther diftin- 
guifhed by the little Lit: ht of their conical 

papille. | 
Several dats have the conical papillæ elonga- 
ted, and almoft refembling hairs ; thefe are par- 
ticularly obfervable towards the pofterior part 
of the tongue: fome of them are alfo found on 
the 
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the fides of the mouth.  Thefe papillæ are as. 
hard as horn in fome fpecies,-as the teruate bat, 
in which the papillæ of the extremity of the 
tongue have each feveral points; there are only 
three papillz with cups on the tongue of thefe 
. animals, and they are very clofe together. 

The caf genus has the teguments of the tongue 
of a very particular nature: all the edges of 
that organ are furnifhed with fmall foft conical 
… and with fungiform papillæ, fimilar to thofe of 
the greater number of animals; but all the 
middle part is covered by other papillæ, which 
may be divided into two kinds; fomeareround- 
ed, and, when a little macerated, reprefent faf- 
ciculi of filaments, which feem to be the laft 
extremities of the guftatory nerves: the others. 
are conical, pointed, and each covered witha 
horny. cafe, terminating in a point, which is 
inflected backward; thefe cafes render this 
tongue fo extremely rough, that it tears off the 
fkin by licking; they may be eafily plucked 
out, and have then the appearance of fo many 
{mall claws. The filamentous papillæ and the 
horny points are placed alternately in quincun- 
ces, fo that there areas many of one kind as of 
the other. There are no fungiform papillæ in. 
all this 'fpace: I believe they are replaced by. 
the fafcicular, as the conical are by thofe with 
the horny cafes. The pofterior part of the. 
tongue affumes the nature of the ordinary te- 
guments: the papillæ with cups are propor- 
mt tionally 
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tionally fmaller than thofe of the other genera, 
and difpofed in two lines, which approach po- 
_ fteriorly. In the common cat we fometimes ob-+ 
ferve on the back part of the fides of the tongue, 
fome fungiform papillæ dependent from very 
long pedicles. Civets bes a tongue fimilar to 
that of cats. : 

The op have alfo, at the middle a an- 

terior part, horny cafes, or fcales inflected 
backward, but they terminate in wedges, or in 
rounded edges; the point of their tongue is 
denticulated like a fringe; there are only three 
incupped papillae. The phalangers have the 
tongue foft, like the other Sarcophaga. Dogs, 
bears, weafels, Seals, &c. all of which {carcely 
differ from man in this organ, and differ from 
each other only as to the number of the bepillee 
with cups. ats we 

_ There are five of thefe pabiied inithe martin, 

ten in.the racooz, two large and fome very {mall 
ones in the dadger. I have only been able to 
‘reckon four very {mall ones ina large dog; there 
are only three, which are very est in the hyena. 
_ All the {pace fituated bet ween.the incupped pa- 
pillæ and the epiglottis is furnifhed with large 
conical papilla, which are very acute, and more | 
_clofe together 

One of the moft fingular tongues among the 
Rodentia, is that of the porcupine: on its fides, 
and towards the extremity, it has fome large 
ce with two or three points terminated like 

a | wedges. 
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wedges. The reft of the furface refembles that 
of the tongues of the other mammalia ; there 
are Only two large papillæ with cups. The 
other Rodentia do not differ from man, except 
in having fewer of thofe papilla. ~ 
The long-nofed Edentata, as the awf-eaters, 
armadillos, oryéeropus, all have the tongue long, 
narrow pointed, and fingularly fmooth: in the 
two latter, the conic papillæ are not diftinctly 
feen, except with a magnifying glafs; and in 
the ant-eaters, properly fo called, none are per- 


ceptible. There are but three papillæ with cups 


in the oryéeropus, and only two in the armadil=. 


los. : 
The floths have the tongue round at he: point. 


The conic and fungiform papilla little deve- 


loped, and only two incupped papillæ: 

The tongues of the Pachydermata ‘have poil 
papillæ little evident. ; 

In the Ruminantia, the conic papillæ, which 
cover the anterior half of the tongue, are nu- 
merous, clofe and fine; each terminated by a — 
horny but flexible filament, which is bent 
backward. Thefe filaments can only be diftin- 
guifhed by a glafs in fLeep, gazelles, &c. But 
in the camel genus they are long, and render the 
tongue foft to the touch like velvet. The pof- 
terior part of the tongue of thefe Ruminantia — 


-is covered with thick tubercles, which fome- 


times refemble fhort cones, and fometimes are 


femi- fpherical, and which become fmaller to- 


wards 
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wards the fides. The papille with cups are . 
ranged on the fides of this pofterior ‘part ; they 
are pretty-numerous, and cannot be cafly dif. 
tinguifhed from the fungiform, which are equally 
large in this part. . The camel, however, mutt 
be excepted, which has the incupped papillæ 
very large, and concave on their furface. 
. In the horfe, the conical papilla are very 
fmall, and compact; the fungiform are only 
found on the fides of the tongue; there are only 
three incupped papille, the furface of which 
prefents a multitude of irregular tubercles. The 
{pace fituated pofteriorly refembles the corre- 
{ponding part of the human tongue. 

There is no diftinét conical papilla obferved, 
even with a glafs, either on the tongue of the 
dolphin ox porpoife: that organ is, in thefe animals, — 
covered, as it were, with {mall pimples, which 
are moft numerous at its pofterior half: we ob- 
ferve at its bafe four fiflures, difpofed nearly as 
the papillæ with cups ufually are ; the edges of 
its point are divided into fmall, harrow, and 
obtufe nee | | 


ss In Bir ds. 


The tongue of birds has papilla of different 
forms: fome are flefhy, blunt and rounded; 

others are covered by horny cafes, which are 
fometimes conical, fometimes. cylindrical ; 
others again are offeous and cartilaginous. The 
| | latter 
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datter kind i is’ almoft always found at the polte- 


rior part of thetongue. They are directed back- 
ward, and feem rather intended to affift degluti- 
tion, by preventing the return of the food, than 
to exercife the fenfe of tafte. 

Vultures have the tongue rounded anteriorly, 
and horny at its external third. All its furface 
is {mooth, except the edges, which are ferrated, 
and raifed as if it were to formacanal. Each 
denticulation is invefted by a cartilaginous. cafe 
directed backward. r 

The tongue of falcons is ueken: entirely 
{mooth on the edge, and notched on both its : 
extremities. 

The no@urnal birds of prey have the tongue 


‘flethy, and furnifhed pofteriorly with foft conic 


papillæ directed towards the throat. ( 
In parrots the tongue is very thick, flethy, 
and rounded anteriorly. We obferve on it fome 
papillæ, which are really fungiform, Parsee 
larly at the pofterior part. | 
That of oucans is narrow, and haat on 


each fide with long and clofe horny briftles, 


which give it the appearance of a feather. 
The woodpeckers and wrynecks have the tongue 
formed of two parts; one is anterior, protrac- 


tile, and fmooth. It is pointed anteriorly, and. 


covered witha horny fheath, and furnifhed on 
its edges with four or five ftiff fpines dire@ted 
backward; which renders it a kind of harpoon. 
or barbed arrow. The other part of the tongue 

3 | is 
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is loofe, and ferves as a fheath to the ds hyoides 
and its cornua, when the tongue is elongated. 
~ Its furface is covered with fmall fpines directed 
backward. Each of thefe fpines appears to be 
implanted in the centre of a flefhy tubercle. 
The aperture of the glottis ig contained in the 
loofe patt of the tongue. 

The Gallinæ have the tongue pointed, carti- 
laginous, and in the form of the head of an ar- 
_ fow. Its furface is fmooth ahd without any 
kind of papilla, except upon the pofterior part. 

There are alfo no papillæ on the. tongue of 
the ofvich, which is crefcent-fhaped, broad, and 
fo fhort that fevéral authors have fuppofed 
it did not exift. Its bafe isa fold of the fkin, 
which ee the Betis of the points in other 
birds. 

The j jays, thé flares, and a great number of 
pafferine birds, have the tongue fimilar to that 
of the gallinaceous family; but in feveral genera 
the poirit is more or lefs cleft, divided into fe- 
veral fmall briftles, or-appears lacerated. Na- 
tutalifts have founded the characters of fome 
of their gehera of birds on the differences of the 
tongue, and may be confulted as to its forms. 
We alfo obferve a flight furrow, which extends 
throughout the whole length of its middle part. 

The duck genus, in which the tongue is flefhy, 
fiat, and broad; prefents a number of varieties - 
as to the difpofition of the papillæ. | 

In the /wax there is a deep furrow formed in 
"Vos. Ir. ET the 
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the middle of the tongue. “The furface of the 
anterior part is covered by a thick layer of ftiff 
and compact hairs directed towards the fides. 
Farther back, and towards the middle part along 
the furrow, there are three rows of plates or of- 
feous lamina, the bafe of which is thick, and 
the fharp edge free and turned backward. More 
pofteriorly, hare are fome conic papillæ in the 
form of fhort iff hairs, which are alfo directed 
backward. Two other lateral furrows feparate 
the hairs. from another range of offeous lamina, 
fimilar to, thofe of the mitidle part, but aug- 
. mogating, in breadth in proportion as EY ape 
proach the bafe of the tongue... 

The edges of the tongue are befides felted 
with long ftiff parallel briftles, fituated very 
clofe to Dench he ap refembling the teeth 
of a comb. : 

. Towards the oe third the tongue feems 
divided by a confiderable tubercle, the furface. 
of whichis rugous, but has no papillae. Be 
hind this tubercle the furface is covered with 
thick, long, and fiethy papilla, directed, back- 
ward. Deep furrdws, in the form ofan italic x, 
feparate them from each other. 

LONDRES furface of the tongue of the other fée 
of ducks varies confiderably. The Brent goose 
. has alfo two ranges of offeous laminæ. In the 
wigeon (anas. penelope) there are none, except. 
- on the edges of the pofterior third. Almoft all : 
the fpecies have the villi ftiff, and directed to- 
wards. 
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wards the fides. In the velvet duck, (anas fufca,) 
they extend confiderably beyond the ME) of 
the tongue. 

In the eider duck, (anas molliffima,) the point 
of the tongue has a fmall, round, flat, and 
horny appendix. The anterior villi are fhorter, 
and the pofterior furface is almoft fmooth. 
_ Inthe gralle, the tongue, which is a more or 
lefs elongated triangle, or in the form of an ar- 
row, is generally fmooth and flar. 

In the duftard, the fhape of the tongue. ap- 
- proaches. that of the grallæ. It differs, how- 
“ever, in having its edges furnifhed with long 
horny {tiff papille, thé two laft of which are 
very broad, fharp, and as it were offeous. | 


D. In Reptiles. 


The tongue of the ortoi/e is furnifhed fuperi- 
orly with long, foft, clofe, conic papille, which 
give it the appearance of velvet. _ 
In the crocodile they are very fhort, and re- 
_ prefent rather flight ruge than papille. They 
form, on the contrary, a very diftinctly villous 
furface in the iguanas and the fellions. The 
tongue of the camelion is furnifhed with deep, 
clofe, and very regular tranfverfe rugæ; in the 
lizards, with extenfile and forked tongues ; and 
. gn the /erpents, that organ is fingularly {mooth, 
‘and, as it were, horny towards its points. 
* The falamanders have, like the iguanas, a fine 
a Lh 2 | villous 
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villous furface to the tongue; but in the frogs 
and toads, the furface is perfectly fmooth to the 
eye, and always mucous. 

No reptile has two kinds of papi nor ana 
with a calyx. 


E. In Fifhes. 


The fin which is applied to the Done) that- 
fuftain the tongue of fifhes, refembles that of 
the reft of the mouth, and does not prefent to 
the eye more developed papille. The only dif- 
ferences that can be remarked, belong to the 
teeth, with which the tongueis armed in certain 
fpecies, and which we fhall defcribe when Fresh 
ing of Maftication. 

"WWeallo referve the defcription of the Tongue, 
or the organs which replace it, in white-blooded 
animals, until we come to the fame Article. 


\ / 


a 


ARTICLE IV, 
| Of the Diftribution of the Nerves in the Tongue. 


Tur fenfe of tafte differs from thofe of fight, 
hearing, and fmell, and refembles that of touch, 
in having no one pair of nerves entirely appro- 
priated to its functions. The tongue receives 

branches 


i 


branches from three different pairs in warm- 
blooded animals, and two only fo far as we have 
obferved in fifhes, but they are not all employed 
in this fenfation. Thofe which come from the 
bypoglofus major, and-from the gloffo pharyugeus; 
appear to be diftributed only to the mufcles and. 
the glands, as we have fhewn in pages 243 
and 246: at leaft we are not certain that the fi- 
laments of the gloffo-pharyngeus, which go to 
the incupped papilla, are appropriated to the 
fenfe of tafte, as we are ftill ignorant whether 
thefe papilla enjoy that fenfation; and the fila- 
ments of the fame nerve, which fome fuppofe 


they have traced to other Pane Rae very 


inconfiderable. 


The #ri-facial nerve, or the fifth pair, which 


is diftributed to all the organs of fenfe, appears 
alone to receive the impreffions of tafle, by the 
lingual branch of the maxillaris inferior, defcribed 
in page 217; for this is the only nerve which is 
_ diftributed to the teguments, in which it is evi- 


dent the fenfation refides; and it is alfo the only 


nerve, the ligature fection or compreffion of 
which annihilates tafte. 

Such at .leaft is the opinion now adopted by 
phyfiologifts. It feems to us, however, that 
the anaftomofes of the fifth and ninth pairs are 
fo numerous throughout the whole extent of the 
tongue, that it is difficult to fay which has the 
greater fhare in the filaments which go to the 
papille. The fungiform papilla receive all of 


= | thefe 
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thefe filaments, which are fufficiently large to 
be traced by the naked eye; and this circum- 
ftance, joined to the hardnefs of the conical pa- 
pillæ in certain animals, induces us to believe 
that the principal feat of tafte is in the fret 
form papillæ. 

The filaments which proceed to the Biter 
below the point of the tongue, are more eafily 
followed than thofe diftributed to the fuperior 
furface, becaufe the principal branches pafs 
along the inferior part. The filaments: which 
go to the upper furface foon difappear, by their — 
tenuity in the fubftance of the flefh through 
which they are forced to pafs. ‘They afcend, in 

a parallel and perpendicular direction, to the 
furface, where they terminate. 

The diftribution of the nerves of the tongue 
prefent no effential difference in the three other 
claffes of vertebral animals, AT eae 
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Pores a Prosopraz Grimmar. Fifth edition, re- 
vifed, correéted, and enlarged, in 2 vols. 8vo. price 14s. 
bound. À 


The fame in ofto-decimo, or fmall pocket fize, price gs. 
bound. | 


17, BELI. 


BOOKS PRINTED FOR H. D. SYMONDS. 


17 BELISAIRE ET FRAGMENS pe PHILOSOPHIE 
Mora te, par M. Marmonren, de L'Académie Françoife. 
Nouvezze Epirion, avec la Signification des mots les 
plus difficiles en Anglois, au bas de chaque page revue et 
Âoigneufement corrigée par .N, WanosrrocHr, Docteur 
en Droit. 12mo. price 35. 6d. bound. 


18. LES VOYAGES DE CYRUS, avec un Discourse 
fur la Théologie et Ja Mythologie des Anciens. Par M. Ram- 
say. Nouvelle Edition, avec la Signification des mots Jes 
plus difficiles en Anglois au bas de chaque page revue et 
foigneufement corrigée par N. Wawnostrocar, Docteur 
en Droit. 12mo. price 3s. 6d» bound. A A 


19: GOLDSMITH’s ABRIDGMENT or rue HISTORY 
oF ENGLAND, from the Invafion of Julius Cæfar to the 
Death of George the Second; continued by an eminent Wri- 
ter down to the prefent time.. Eleventh edition, price 3s. 6d. 
bound. À di; L 

The fame in French, price 4s. bound, 


20. BEAUTIES OF HISTORY; or, Pictures or Vir- 
TUE AND Vice, drawn from Real Life: defigned for the In- 
ftruétion and Entertainment of Youth. Tenth edition, by 


LA 


L. M. Srrercu, Vicar of Twyford and Oufelbury, Hamp- ‘aN: 


fhire, 12mo. price 3s. 6d. bound, 


or. SELECT FABLES OF ÆSOP AND OTHER FA- 
BULISTS, in Three Books, Ancient, Modern, and Original, 
by R. DopsLey, 12mo. price 3s. bound. 


22. FABLES by the late Mr. Gay, 12mo. price 2s. 
bound. — Œ 


23. FISHER’s INSTRUCTOR; or, Younc Maw’s Best 
Companion, in Reading, Writing, Arithmetic, Merchants? 
Accounts, Book-keeping, Menfuration in all its Branches, 
Gauging, Dialing, Dying, Colouring, Gardening, Geography, 
Aftronomy, &c.&c. 12mo. price 3s.'bound. : | 


24. ENTICK’s NEW SPELLING DICTIONARY; 
teaching to write and pronounce the Englifh Tongue with Eafe | 


and Propriety, price 2s 6d. bound. 
25. THE 
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25. The fame on fine Paper, a {mall peer pi printed 
on Pearl Letter, Pricg 4s. bound. 
‘ 26. CLARKE’s INTRODUCTION TOTHE MAKING 
O# LATIN, price 2s. 6d. bound. 


27. NOUVELLE GRAMMAIRE FR ANCOISE, a 
lUfage de la Jeuneffe Angloife. Compoféede Manière à join- 
dre la Pratique à l’etude des régles de la Langue Françoïfe, par 
H. Gratre. Second-edition, revue et corrigée, price 1s, 6d. 
bound. 


28. LES PETITS EMIGRES | ou correfpondance de aie 
ques enfans auvrage fait pour fervir à l Education de la jeuneffe, 
par Madame De Genlis. Nouvelle edition, avec des Notes 
grammaticales. In 2 vols. price 8s. bound. 


29. PERRIN’s GRAMMAR OF THE FRENCH 
TONGUE, ‘grounded upon the Decifions of the Frencu 
ACADEMY; wherein all the neceflary Rules, Obfervations, and 
Examples, are exhibited in a manner entirely new. Price 
2s. 6d, bound. | 


ENTERTAINING AND INSTRUC- 
TIVE EXERCISES, with the Rules of the French Syntax, 
prices 3s. pane, 


31. —-——— ELEMENTS OF FRENCH CONVER: 
SATION, with new, familiar, and eafy Dialogues, each pre- 
ceded by a fuitable Vocabulary in French and Englifh, price 
1s. 6d, bound, | 


32. LOWTHs Short Tattoo to Ne Cette Nie 
with Critical cat, price is. 6d, bound. 


33. ACADEMIC LESSONS: comprifing a Syftem of 
EDUCATION, reduced to Praétice, particularly adapted to 
Female Seminaries, by R. Cawte. For the Ufe of Schools. 
Second Edition, Bee 2s. 6d. bound. 


34. The Twenty-firit Editionof LEYBOURNE’s READY 


RECKONER;; or, Trapver’s Sure Guipe. Containing 
cy Tables. 
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Tables ready caft up, adapted to the’ Ufe of all who deal by 

W'holefale or Retail; exhibiting, at one View, the Amount or . 

Value of any Number or Quantity of Goods or Merchan- 

dize, from One up to Ten Thoufand, at the various Prices, 

non One Farthing to One Pound, &c. &c. price 1s. 6d. 
ound. 


35. HARDWICK’s CORRECT TABLES, for finding at 
one View the Amount of any Quantity of Goods bought or 
fold by the Hundred Weight or Ton, to a fingle Farthing: 
alfo, of Goods bought or fold by Tale or Meafure of any kind. 
Third Edition, pocket fize, price 3s. bound. 


36. Dr. MAVOR’s Asripomenr of the JOURS through 
GREAT BRITAIN and IRELAND, in Five Pocket Volumes, 
embellifhed with an emblematical Frontispiece, beauti- 
fully drawn and engraved, and four accurate coloured Maps, 
viz. ENGLAND, ScorLaAnD, IRELAND, and WALEs— . 
Price 


Neatly fewed in coloured paper and labelled o 15 0 
Neatly bound and lettered . ae at RY ale,” ET 
Elegantly bound and gilt . . + . . +. 1 OO 


Or, on fuperfine paper, fewed, 11. 


37. Dr. MAVOR’s HISTORICAL ACCOUNT of the 
moft celebrated Voyages, Travels, and Difcoveries, from the 
- time of Columbus to the prefent period. In Twenty Volumes, | 
price 21. ros. fewed. 


38. THE MONTHLY VISITOR, and Pocxer Compa- 
wion, publifhed on the firft day of every Month—Price 1s. 
Its profeffed object is the improvement of the mind, and it is, 
therefore, particularly addreffed to the rifing generation. Its 
memoirs of illuftrious charaéters—its anecdotes of eminent 
men and places—its original communications in Profe and 
Poetry—its feleCtions from the moft recent produétions of 
value—its Dramatical Intelligence, and its Review of new in- 
terefting Publications, render it a work highly ufeful to Yours - 
of every defcription. Nor is a Mifcellany conduéted on fuch 
a plan adapted to the young alone. To perfons alfo who pof- 
fefs {mall ability for the purchafe of books, or who have little 
time for the perufal of them—it muft prove a valuable acceffion 
of knowledge. 


Each 


°:, Improvement of their own minds. 
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Each Number contains 108 pages of fmall but-neat letter” 
él and is embellifhed by an elegant portrait of the cele« 
rated individual whofe memoirs are prefented to the reader. 
Four numbers conftitute a pocket volume. It is thus theres 
forecapable of becoming an inftruétive and entertaining com- 
panion to thofe whofe attention is affiduoufly directed to the 


The Nine Volumes already publifhed of this work, price 
21. 3s. in boards, are embellifhed with Portraits of the follow 
ing celebrated charaëters—with their refpeétive Biographies: 


Chatterton, Sir Sydney Smith, Benjamin, Count of 
Gibbon, Earl Howe, Rumford, 
‘Erfkine, “Lord Duncan, General Suwarrow. 
Wathington, Earl St. Vincent, Duke of York. 
Buonaparte, Bifhop of Landaff, Gen. Abercrombie. 
Kofciufzko, Lord Nelfon, Mifs Hannah More, 
Burke, Earl Cornwallis, Wm. Hayley, Efq. 
Archduke Charles, Mr. J. Palmer, Lord Bridport, 
Zimmerman, _ Tho. Pennant, Efq. Lord Hood, ~ 
Murray, Sir Edward Berry, Beilby Porteus, Lord 
Keyfe, General Tarleton, Bp. of London, 
Dr. Kippis, Hugh Blair, D.D. Aug. Von Kotzebue, 
Mrs. W. Godwin, - Sir J. B. Warren, Bt.Mr. John Kemble, 
Wilkes, Rev. Jof. Towers, | comedian. 

Lord Kenyon, LE, BD; 

Earl of Moira, 


N. B. Each of the Two Firft Volumes comprize Six Num- 
bers, but the latter Volumes were reduced (in order to render 
them more /ortadle) to Four Numbers, fo that the Twelve 
Numbers of the Year are now contained in Three Pocket 
Volumes. | | 


No. 42 is embellifhed with an elegant likenefs of H. C. 
Combe, Lord Mayor of London; and No. 43 with Dr. 
Parr, with their refpective Biographies. 


. 39. THE SEQUEL to Tue Sxercu oF THE DENOMI- 
NATIONS OF THE CurisTIAN WoRLD. Being the Second 
and concluding Part of that Work. To which is prefixed, 
An Effay on the Right of Private Judgment in Matters of Re- 
ligion. By Joun Evans, A.M. Third Edition, with an 
elegant Portrait of the Author, price 2s. 6d. fewed, or on fine 
paper, price 3s. 6d. 

40. THEO- 


—_ : 
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40. THEOLOGICAL, PHILOSOPHICAL, AND MO- 


‘RAL ESSAYS, on the following fubjeéts: Celibacy, Wed- 


lock, Seduction, Pride, Duelling, Self-murder, Lying, Detrac- 


‘tion, Duplicity, Avarice, Generofity, Temperance, Excefs, 


Profperity, Adverfity, Juftice, Mercy, Death, and Judgment. 
To thefe are added, a Letter (before publifhed) addreffed to 
the King, Lords, and Commons, ‘on the brutal Practice of 
Boxing. By the Rev. EpwarD Barry, M. D. a new Edi- 


tion, price ss. in boards. 


41. BARR’s elegant Edition, on fine wove paper, of BUF- 
FON’s NATURAL HISTORY. © Containing a ‘Theory of 
the Earth, a general Hiftory of. Man, of the Brute Creation, 
and of Vegetables, Minerals, &c. tranflated from the French, 
In Ten Volumes, 8vo. price 3l. 8s. in boards, or in 63 num- 


bers, price 15: each. 


42. BUFFON’s NATURAL HISTORY of Birds, Rep- 
tiles, Fifhes, and Infects. In Five Volumes, 8vo. price 1l,12s.6d. 
in boards, or in 31 numbers, price 1s. each. 


“43. A NEW GERMAN GRAMMAR, « 
Under the Patronage of His Royal Highnefs the Duke of York. 


A CONCISE PRACTICAL: GRAMMAR of the 
GERMAN TONGUE. -By the Rev. «Dr. Render, 
Teacher of the German Language in the Univerfity of Cam- 
bridge... Price 6s. bound. EO Tsai bo toate te 

* ,* Tn this Grammar concifenefs and perfpicuity have been 
efpecially attended to, by which’ the ftudent will be‘enabled 
to avoid much unneceflary trouble: and’ perplexity. The 
German type cut on purpofe for this work by Mr. Caflon, is 
the firft of the kind that has ever been caft in this country ;.and 
itis prefumed will be found, on infpeétion, to be much fupe- 
rior in elegance to the fame kind of type in ufe on the Conti- . 
nent. An engraved alphabet, and examples of the German 
writing charaéter are likewife given, which will enable the 
learner to read with facility any written correfpondence in that 
language; an advantage which cannot be found in any other 


Grammar of the German Language, or indeed any other Eng- 


lifh publication. 


44 AN 
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. 44 AN ANGLO GERMAN PRAXIS. Being a Courfe 
of Exercifes, Dialogues, &c. to facilitate the Acquifition of 
the German Language. By the Rev. Dr. Render, Author of 
the Practical German Grammar, . 


48 THE ROBBERS, a Tragedy. Tranflated from the 
-German of Frederick Schiller. By the Rev. Dr. Render, 
with an elegant Frontifpiece, price 3s. 6d. fewed. 


*,* The public is here prefented with a careful, accurate, 
and faithful tranflation of this defervedly celebrated tragedy. 
Such notes have been added as were thought neceflary to elu- 
cidate the obfcurities that occur in the original, and explain 
the true meaning, and point out the beauty and force of fuch 
expreffions as could not be literally rendered into Englifh. 
The Tranflator has endeavoured to give a juit idea of the ftyle 

and language of ScHiLLeR; and has not taken the liberty 
to alter and mutilate his author, as has been much too freely 
done in fome former tranflations. . : 


46. COUNT BENYOWSKY ; or, the Consprracy or 
KamTscuatTka, a Tragi-Comedy, in Five Ads, by Baron 
Kotzebue, Author of the Stranger, Lovers’ Vows, &c. &c. 
from the German. By the Rev. Dr. Renper, embellifhed 
with an elegant Frontifpiece, price 3s. 6d. fewed. 


—*,* He has produced an aDMIRABLE TRAGEDY, THE 
BEST, in our opinion, that has appeared from the German. 
Vide Critical Review, June, 1708. 


_47. DON CARLOS, a Tragedy, fecond edition. Tranf- 
lated from the German of FREDERICK SCHILLER,. Author 
of the Robbers and Minifter, embellithed with an elegant 


Frontifpiece, price 5s. in boards. | 
The Rev. Dr. Render particularly recommends to his friends 

and other readers, the Drama of Don Carlos, as one of the beft 

Tragedies that has yet been tranflated of the famous Schiller. 


48. BELL’s EDITION OF THE PLAYS OF SHAKE 
SPEARE, with Annotations and Fine Impreffions of the 
Plates. Fifty-nine Numbers, price sl. 


Re pe A RE PS 
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49. SHAKESPEARE’s SEVEN AGES OF MAN, ele- 
gantly engraved by Mr. W. Bromley, from Defigns by Mr. 
Stothard, R.A. accompanied with Defcriptions, hiftorical, 
moral, and entertaining. ' By an eminent Literary Character. 
In Four Numbers, folio, price 7s. 6d. each. | 


so. AN HISTORICAL SKETCH of the Frencu Re- 
VOLUTION, from its commencement to the eftablifhment of 
the Republican Conftitution in 1795; with a tranfcript and 
examination of that Conftitution. As alfo Philofophical Re- 
marks on the predifpofing caufes of this wonderful change in 
the Political Picture of Europe, and an explanation of the chief 
events which accompanied it in its progrefs, by S. Perry, 
who, in confequence of the Decree of the National Conven- 
tion of France, was, with the other Englifhmen in Paris, im- 
prifoned in the Madolonettes, Ecoffais, and Luxembourg. 
2 vols. 8vo. price 14s. boards. 

st. NEW PICTURE OF PARIS, tranflated from the 
French of M. Mercier. . Two Vols. 8vo. price 16s. in 
boards. : | 

This work will be found to contain not only a lively defcrip- 
tion of the French metropolis, but an accurate delineation of 
the manners of the inhabitants, the public amufements, and 
every thing worthy of the attention of foreigners. It alfo 
abounds with curious, interefting, and original anecdotes of 
the French Revolution, and perhaps gives a better picture of 
thofe wonderful tranfactions than any publication extant, 


52. A JOURNAL OF OCCURRENCES AT THE 
TEMPLE, during the Confinement of Lours XVI. King of 
France, by M. Ciery, the King’s Valet de Chambre. Tranf- 
lated by R. C. Dallas, Efq. price 6s. fewed. 

The fame on fine paper, 1os. 6d. 
In French, 6s. or 1os. 6d. fine paper. 
In German, 6s.6d. or 115, od. fine paper. 


63. VOLNEY’s LAW OF NATURE; or, PRINCIPLES 
or Morazirv: Deduced from the Phyfical Conftitution of 
Mankind and the Univerfe, with a Portrait of the Author, 
[mail Pocket Size, 25. 6d. fewed. | 


54 MANUEL OF LIBERTY; or, Testimonies 16 
Beaty or tHE Riçnrs or MankiNp, felected from a 
| beft 
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beft Authorities in Profeand Verfe, and methodically arranged. 
$vo. price 6s. boards. 4 ae 

§5- EVERY MAN’s FRIEND ; or, Briton’s Monitor}; 
addrefléd to all ranks of perfons. In Two Parts.—Parr I. An 
HistortcatNaRRATIVE OFTHE INVASIONS OF ENGLAND 
from Julius Cæfar down to the landing of the French in Wales. 
—Part Il. A Cararocue oF FRENCH CRUELTIES ; with 
Obfervations on all the Fatal Confequences attending every 
Clafs of Perfons in the Kingdom, upon a fuccefsful Invafion 
by the French. Taken from the moft authentic Documents. 
To which is added, A SHORT APPEAL to Mothers, Wi- 
dows, Wives, Sifters, and Daughters, upon the Brutality of the 
French Armies. Price 2s. 6d. fewed. “ 


56. THE ESSENCE OF THE CALM OBSERVER, on 
the Subjects of the Concert of Princes, the Difmemberment 
of Poland, and the War with France, (Firft publifhed in the 
Morning Chronicle, between July 20, 1792, and June 25, 
1793.) The Second Edition, price 15.64. 


67. A VINDICATION OF MONS. DE LA FAYETTE 
from the Afperfions of the Right Hon. Edmund Burke; with 
the Charaéter of the latter Gentleman, faithfully delineated, by 
W. Mites, Efq. Price 1s. De 


58. THE PROCEEDINGS, AT LARGE, ON THE 
TRIAL OF JOHN HORNE TOOKE, Esa. for High 
‘Treafon, at the Seffions Houfe in the Old Bailey, from Mon- 
day 17th to Saturday 22d of Nov. 1794. Taken in Short 


Hand by J. H. Blanchard. Two Volumes, 8vo. Price tos. 
boards. — | | 


L À 


59- —~— THOMAS HARDY, for High 
Treafon from October 28th to November 5th, 1794. Taken 


in Short Hand, by William Ramfay. One large Volume, 8vo. 
Price 5s. boards. | 


. 60. THE LIFE AND DEATH OF MARIE ANTOI- 

NETTE, late Queen or France, from the French of 

Mirabeau and others, by W.S. Detome. To whichisadded, 

2 Account of her Trial, with an elegant Portrait, price 3s. 6d. 
ewed. | 


Mr. 
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61. Mr. PENNANT’s DESCRIPTION OF LONDON 
AND ITS ENVIRONS, abridged. Containing an accurate, 
fuccin&, and interefting Account of the moft memorable Re- 
volutions in Politics, Hiftorical Events, &c. with Critical 
Obfervations on the Public Buildings; a Review of the Hif- 
tory, and a candid Examination of their Perfeétions and De- 
feéts. To which are prefixed, Notes and Obfervations ; 
and Four Capital Plates. By Mr. Joun Wautis. Price 
3s. fewed. 

62. THE HISTORY OF MON MOUTHSHIRE, by 
David Williams, ornamented with Thirty-fix Plates, by John 
Gardnor, Vicar of Batterfea. Quarto, Price with Prints al, 2s. 
With ditto, ftained, 21 7s. Proofs, 21. 128, 6d. Coloured, 


4l. 4s. 

63. A COLLECTION OF VIEWS ON THE RIVER 
RHINE, at Aix-la-Chapelle, and on the River Maefe; with 
Defcriptions ot the Scenes and Objects, and Hinis of Occur- 
rences in the Tour. By the Rev. J. Gardnor. Engraved in 
Aqua-tinta, by the Rey. J. Gardnor, and Richard Gardnor, 
jun. Price, in Englifh, 11. 11s. 6d. Proofs, 21. 2s. In French, 
4s. 6d. extra. 

64. THE POCKET PEERAGE OF ENGLAND, 
SCOTLAND, AND IRELAND, with the Arms emblazon- 
ed, and Motto’s tranflated. New Edieoh, by. B. Longmate. 
In 2 vols. 12mo. Price gs. boards. 

65. THE CASTLE ON THE ROCK; .or, Memoirs 
OF THE ELDERLAND FAMILY. +3 vols. 12mo. price 10s, 6d.. 
fewed. 

, 66. DERWENT PRIORY; ‘or, MEMOIRS OF AN! / On- 
PHAN. 2 vols. 12mo. price 7s. fewed. 


67. THEJUVENILE EMIGRANTS, : a Novel, in 2 vols. 
12mo. price 5s. fewed. 

68. The ARMENIAN ; or, the Guost Sxér; tranflated 
from the German of F. Schiller by the Rev. Dr. Render... In 
4 vols. 12mo. price 14s. in boards. 

- This curious and interefting Hiftory being founded on facts, 
muft naturally excite a ftrong ge er in ats enquiring 
mind to read it. | 


69. THE 
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‘- 6g. THE INVASION ; or, WHAT MIGHT HAVE BEEN, 
a Novel, in 2 vols. price 7s. fewed. 


.704MARY DE CLIFFORD, a 1 He interfperfed with 
many Poems,. and embellifhed with two elegant mi de 
Second Edition, price 4s. in boards, 


“y MEN AND MANNERS, a Novel, in 4 vols. By 
Frdncis Latham, Author of the Midnight Bell, ‘&e.&c. Price 
- 148. fewed. 

72. MYSTERY, a Novel, in 2 vols. as the Author of 
Men and Manners, price 8s. in boards. 

73. PICTURE OF THE AGE, a Novel, in 2 vols. price 
4s. in boards. 

74. THE YOUNG EXILES: or, CORRESPONDENCE 
or JuveniLe Emicranrs, a Work intended for the Enter- 
tainment and Iaftruction of Youth... : From the French of Mer 
dame de Genlis. 3 vols. 12mo. price 12s, fewed. 


9s. PAUL AND VIRGINIA; or, Tue SHIPWRE ECK, by 
BerNaR Din Sre Prerke. : A» New Tranflation from the 
French, with an elegant engraved. ren price 15. 6d. | 
in coloured paper. 


76. THE LIFE AND OPINIONS OF SEBALDUS 
NOFHANKER, a celebrated Novel, complete in 3 vols. 
Tranflated from the’ German of Pespbaiee Nicoxat, the 
original Projetôrand Conductor of the well-known Biblio- 
theque Univerfelle Allemande, and: Author of the no lefs ad- 
_ mired Topography of Berlin. By Thomas Durron, A.M. 
Dedicated tothe Moft ne gs the Marquisof Lanfdown. Price 
13s. 6d. fewed. 

YA DODSLEY’s ORIGINAL CELLAR. BOOK;; or, the 
ButLer’s Assistant, in keeping a regular Account of his: 
Liquors. Publifhed annually. With ufeful rs ref- 
peéting Wines, Price 15. 6d. | 


78. DAVIS’s COMPLETE TREATISE OF LAND 
SURVEYING, by the — Crofs and Offset Staffs ones 
Svo. price 7S. boards. uns 


70. EASY AND COMPREHENSIVE DE- 
SCRIPTION oF THE TERRESTRIAL AND CELESTIAL 
GLoges, with their feveral Ufes; and a Defcription of the 
Solar Syftem. Second Edition. Price 1s. 6d. bound. 


. 80. ORI- 


BOOKS PRINTED FOR H. D, SYMONDS, 


80. ORIGINAL LETTERS OF J.J. ROUSSEAU ro 
M. De Maisuerses, M. D’ALEMBERT, Mad. La M. DE 
Luxemsoure, &c. &c. with a Fac-Simile of Rouffeau’s 
Hand-Writing, and an original Military Air of his Compo- 
fiion. Alfo, Or1cinaL Letrers or Burra Fuoco and 
Davip Hume. Tranflated from the French. 4s. 6d. boards 


81. LETTERS OF AN ITALIAN NUN and an 
ENGLISH GENTLEMAN. Tranflated from the French 
of J. J. Rouffeau, elegantly printed, price 3s. 6d. in boards. 


82. DILWORTH IMPROVED; or, A New Guipe 
To THE EncLisH Toneue, wherein the Orthography isren= 
dered analogous to the Pronunciation; and the elementary 
Principles of the Englifh Language laid down in fo eafy and 
familiar a Manner as to conftitute it the moft faithful, fyfte- 
matic, and unerring Guide to the Natives of Great Britain, 
Ireland, and Foreigners. Digefted upon the Plan of Mr. She- 
ridan’s Dictionary, and the moft approved Grammarians and 
Lexicographers. By S. James, Schoolmafter, formerly of 
Chrift’s Hofpital. Price 1s. bound. ree | 

83. THE LABORATORY; or, ScHooL or ARTs. 
Containing a large Colle&tion of Valuable, Secrets, Experi- 
ments, and Manual Operations of the Arts and Manufactures, 
highly ufeful to 


GILDERs, PEWTERERS, 
JEWELLERS, JOINERS, 
ENAMELLERS, JAPANNERS, 
GoLDsMITHS, BooksIiNDERS; 
Dyers, PLASTERERS, 
CuTLERS,. . ARTISTS; 


And to the Workers in Metals in general, and in Plafter of 
Paris, Wood, Ivory, Bone, Horn, and other Materials. 
Compiled originally by G. Smrru, (Sixth Edition) with a 
great Number of Additional Receipts, Corrections, and 
‘Amendments, and a complete Treatife of Fire-Works, and 
the Art of Short-Hand Writing —The Whole completely illuf- 
trated by at leaft Forty Copper-plate Engravings, forming 
Two handfome Volumes in Ogtavo. Price xl. 1s. in boards; 
or in Eight Numbers, at 2s. 6d. each. oe 
.84. REFLECTIONS. ON MEN AND THINGS. 
Tranflated from a French Manufcript of the late J. G. Zim- 
MERMAN, Author of Solitude, &c. &c. 8vo. price 5s. 


boards.” 
85. An 
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8x. An interefting NARRATIVE of the TRAVELS of 
JAMES BRUCE, Esa. into ABYSSINIA, to difcover the 
Source of the N1iLE. Abridged from the Original Work, by 
Samuel Shaw, Efq. Fourth edition, with copper plates, price 
gs. in boards.” 


Notwithftanding the utility and pleafure that may be deriv. 
ed from Mr. Bruce’s Travels, yet that work, occupying five 
large volumes in quarto, and being fold for five guineas, but few 
‘individuals can afford to purchafe it. In order, therefore, that 
the generality of readers might not be debarred from the perufal 
of a work fraught with fo much entertaining and interefting 
information, 1 have been induced to write this narrative, 
extracted from thofe celebrated travels; and I flatter myfelf 
that, on a fair and candid perufal, I fhall appear to have 
brought into the compals of a fingle volume every thing wor- 
thy the reader’s attention that is to be met with in the original 
work, 


86. The NEW FARMER’s CALENDAR; or, Monru- 
uy REMEMBRANCER FOR ALL KINDs oF Country Bust- 
NEss: comprehending all the material Improvements in the 
New Hufbandry, with the Management of Live Stock, In- 
{cribed to the Farmers of Great Britain, By a Farmer and 
Breeder. 


CONTENTS. 


Calendar, pointing out the Bufinefs 
of every Month in the Year, as it 
regards preparing the Land, Sow- 


ing and Harvefting the various. 


_ Crops, and the Management of 
Cattle. 
Hiring and Stocking Farms, 
Soils and Manures. 
The Implements of Handy, 
Draining. 
Fencing. 
The Farm Yard, its Form and Ma- 
nagement. 
Vermin. ‘ 
Irrigation and Warping. 


Woods and Plantations, 

Tillage and Fallowing. 

The Drill Hufbandry. 

Dibbling. 

Seedy 

Blights. 

Courfe, of Crops. 

Cattle Crops. 

Winter Prefervation of Roots, her | 

Meadow and Pafture. 

Live Stock, Breeding and Improves 
ment. 

Horfes, Neat Cattle, Sheep, Swine, 
Rabbits, Poultry, &c. 


In One large Volume, 8vo. price gs, in boards, 


87. THE MODERN LAND STEWARD; 


in which 


are confidered and explained the Funétions. and Duties of 
Stewardfhip, with their Relations to the Landlord, Tenant, 
-andthe Public. By the Author of the New Farmer’s Calendar. 


88. THE PRACTICAL PLANTER, by Walter Nicol, 


price 8s. in boards, 


BOOKS PRINTED FOR A. D. SYMONDE | 


89. CURTIS’s .BOTANICAL MAGAZINE, 2 or 
Fiower Garpen DispLayEeD; in which the moft ornas 
mental Foreign PLanrs are accurately reprefented in their 
“natural Colours, with their Linnzan Names, Clafs, &c. and 
Method of Culture; 163 Numbers, 1s. each, continued 
Monthly. 

100: FLORA LONDINENCIS, foin 72 Nume 
bers, 2s. 6d. each plain, ss. coloured. 


on BRITISH GRASSES, Svo. 35. plain 


r. 
LC andere 

02. SOWERBY’s ENGLISH BOTANY; or, Co- 
LOURED FicureEs or BririsH PLANTS, with: their effen- 
tial Charaéters, Synonyms, Places, of Growth, and occa- 
fional Remarks. No. 1 to 24, 1s. each; 25 to 69, 2s. 6d, 
each; No. 70 to 105, 55. each; and continued monthly, 58. 
“each. 


93. COLOURED FIGURES OF ENGLISH 
: FUNGI, or MUSHROOMS, fmall Folio; No. 1 to 8, 2s. 6d. 
each; g to 20, 10s. each, To be continued every Three 
Months. 

* 94. ANDREWS's BOTANIST’s REPOSITORY for 
‘New AND Rare PLANTs onty. Drawn and Coloured 
from living Specimens only; 34 Numbers, 2s. 6d. each, con- 
tinued Monthly. 

DONOVAN’s NATURAL HISTORY OF THE 
INSECTS OF CHINA, with elegant coloured Figures. In 
One Volume, 4to. price ne 45- in boards, 

96. —— NATURAL HISTORY OF INDIA. 2° 
be compleated in 14 Numbers, at 7s. 6d. each. 

97. ENGLISH ENCYCLOPEDIA; publithed i in Half 
Volumes, 4to. price 135. 6d. each. © 
_. 98. ENCYCLOPAEDIA PERTHENSIS; _ publifhed i in 
Half Volumes, royal 8vo. price 6s. each. . 

. OBSERVATIONS on the DUTY and POWER of 
JURIES, as eftablifhed by the Laws of England; with Ex- 
tracts from various Authors, By a Friend to the Conftitu- 
tion. Fifth edition, price 1s. 

100. SKETCH of the LIFE and LITERARY CAREER 
of AUGUSTUS VON KOTZEBUE; with the Journal of 
his Tour to Paris at the Clofe of the Year 1790. Written by 
Himfelf. Tranflated from the German by Anne Plumptre. 
To which is fubjoined, an Appendix, -including a general 
Abftract of Kotzebue’s Works. 8vo. price 7s. boards. 


